





ELEVATIONS AND DETAILS OF KOENIGSTUHL, 
NEAR RHENSE. 


NOW BEING RESTORED BY M. DE LASSAULX. 
(With a Plate.) 


Tue information we have received from M. de Lassaulx concerning 
the interesting building which he is now engaged in reconstructing is 
not so minute as could be desired, but we hope that this gifted archi- 
tect will, at no distant period, favour us with a more full account of 
its peculiar features, history, and restoration. “ I am now occupied,” 
he says, ‘‘ with the reconstruction of an ancient building formed upon 
piers carrying arcades, called Koenigstuhl (the King’s Chair), near the 
village of Rhense, ahout two leagues from Coblentz. It was erected 
between the years 1376 and 1392, and was completely ruined under 
the French empire in 1807. The seven electors of Germany formerly 
assembled here for the purpose of electing their king and emperor. 
The singular profile of the imposts (fig. 17.) as well as the springing 
stone of the arch over the central column, are authentic—the original 
one being still in existence.” 

This example of German Gothic art is peculiarly interesting to us 
from its analogy to our market crosses, which, as Britton observes in 
his Architectural Antiquities, vol. i. we have of various shapes and 
sizes, and which appear to have been all erected for the three-fold 
object of administering to the comforts of monachism, inculcating 
the Roman Catholic religion, and promoting traffic. In almost every 
town that had an abbey, or any other religious foundation, there 
was one of these structures in the market-place, where the farmers 
paid their tolls; it was also used to propagate the doctrines of 
Christianity, for we are informed by several writers, that the monks 
frequently harangued the people from these crosses. The first example, 
Britton continues, consisted probably of a single shaft elevated on 
steps, and surmounted by a cross: this was afterwards decorated with 
sculpture, and according to the revenues of the market and the taste 
of the abbot, they were subsequently of greater proportions, and arched 
over, like those at Cheddar, Malmsbury, &c., or were raised high and 
decorated with pinnacles, niches, statues, as those at Winchester, 
Bristol, and several other places. Previously to the dissolution there 
was scarcely a market town in England without one or more of these 
structures, and, although a vast number of them have been destroyed 
by neglect or wilful viciousness, there are still many remaining. The 
details of those at Cheddar, Malmsbury, Chichester, and Glastonbury, 
given by Britton, and also of Salisbury, are very similar to those of 
Koenigstuhl, except that the latter are extremely simple, whereas 
in the English there is a greater degree of enrichment. In our crosses, 
however, there is no flight of steps to lead up on the flat, and in the 
German example there is no central cross rising above the flat—this 
we think it wants, not merely as essentially necessary to connect re- 
ligion with the solemn purpose to which the Koenigstuhl was applied, 
but also to complete the grouping of the composition. In Germany 
there are, also, many monumental crosses like those erected to the 
memory of our queen Eleanor by her devoted and pious husband. It 
would be curious and interesting to investigate the analogy of those 
with ours, and to see whether we borrowed the hint from them or 
they from us—we fear that the original idea of these and other Gothic 
structures originated with our foreign neighbours, and that we but 
followed, worthily indeed, in the path which they pointed out. 

The following are the descriptions of the several parts represented 
in the accompanying drawing. 

Fig. 1. A view of the ancient Koenigstuhls. 

Fig. 2. Ground plan of the reconstruction. 
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Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
natural size. 
Fig. 10. 
Fig. 11. 
Fig. 12. 


A plan taken from above. 

A longitudinal elevation. 

An elevation of the entrance. 

A section through the centre of the building. 

The longitudinal section. 

An enlarged view of one of the arches, with its buttresses. 
The profile of the seat,to a scale one-eighteenth of the 


The profile of the parapet. 
The moulding of string course. 
The architrave of entrance door. 
Fig. 13. The weather capping of the buttress. 
Fig. 14. Plan of the central pillar. 
Fig. 15, 16. Elevation, and elevation of the base, of the central 
pillar. 


Fig. 17. Profiles of the imposts of the piers and central pillars. 





THE CHARACTERISTICS OF THE BYZANTINE STYLE 
OF ARCHITECTURE. 


BY M. ALBERT LENOIR. 


Actaovucs the usual form of constructing churches for the Christian 
worship was that of a lengthened parallelogram, divided into paralle 
galleries, it was not the universal one: in the East, more particularly, 
the square, circular, or polygonal form was often adopted; and the 
numerous examples mentioned by Eusebius and his contemporaries, 
prove that at Constantinople, at Antioch, at Jerusalem, and in other 
countries, these forms were almost the only ones in use. ‘The temples 
were all surmounted by a vault or cupola, distinguishing them from 
the Latin edifices, which were generally roofed with carpentry, even 
when they were built in the circular form. 

These oriental elements of construction aided Isidore de Milet and 
Anthemius de Tralles in their fulfilment of the orders of Justinian for 
the erection of the Church of Saint Sophia at Constantinople ; and 
this temple may be considered as the type of a system of Christian 
architecture, which is called the Byzantine, which diffused itself 
through the whole eastern empire, and then penetrated into Italy, 
Germany, and France. Some examples of it are still preserved in 
the last of these countries, and they deserve to be carefully studied. 

Saint Sophia is square upon the plan. Two narrow and very long 
porches, one before the other, occupy the whole front of the edifice. 
The great nave forms a Greek cross, united with two square lateral 
parts, which are separated from it by columns: four irregular halls 
occupy the angles: enormous columns, which support the cupolas, 
form the re-entering angles of the cross ; numerous staircases, adjoin- 
ing these columns, with an external access, lead to a gallery on the first 
story, appropriated for the accommodation of females. A broad apsis 
occupies the bottom of the principal nave, forming the sanctuary ; 
porticoes and sacred courts surround the building. 

This plan, which may be considered the base of the Byzantine 
system, was imitated in its proportions in edifices of various sizes, with 
modifications according to the various resources of the communities 
which erected them. Itis under this same form that it was repro- 
duced in France. 

The students of an edifice of this class should carefully examine 
whether it presents any of the following elements of the Byzantine 
style :— 

ist. Whether the plan is a Greek cross, viz., whether it has four 
equal branches. 

Vor. IV.—o 
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2nd. Whether this cross is contained within a square. 

3rd. Whether the large columns, destined for the support of the 
cupolas, separate the naves of the building ; and where the monu- 
ment under examination is so far gone to ruin that the only general 
plan can be traced, whether the remains of staircases point out the ex- 
istence of an upper story, or show that facilities of access were given 
to the vaulted roofs and upper terraces. 

The porch in front of the temple, and the sacred enclosures which 
surround it, should be studied as in the Latin style. 

Fagade.—The Byzantine mode of construction displays some pecu- 
liar characteristics, the description of which should precede that of the 
fagade. Bricks placed in horizontal lines are frequently employed, 
as in the walls of buildings erected in the first ages of Christianity ; 
besides which, we often trace the employment of brick in vertical lines, 
so that the stone, or rather carefully arranged rubble, is for the most 
part introduced in brickwork. The decoration is obtained by the 
combination of round or slightly bent tiles, by angles in the form of 
Gamma, and by other figures of a similar kind. 

The Byzantine facades present many other peculiar characteristics. 
They are not generally surmounted by a pediment to indicate an in- 
clined roof; the summit is therefore a horizontal line. 

A central cupola surmounts the fagade ; but if the temple is very 
large, cupolas less lofty occupy all the angles produced by the meeting 
of the interior galleries which form the porch, and the lateral naves of 
the edifice. The great cupolas, supported by a cylindrical drum, or 
merely placed upon the flat roof which surmounts the edifice, are 
pierced with numerous arched openings, or small windows for the 
admission of light to the interior of the dome, and to the edifice in 
general, 

The tiles are flat like those of the Romans, or they may be hollow, 
like those made still in the south of France. The cupola is often 
covered with sheet lead. 

A series of windows or of small arcades point out the position of 
the gallery, which, in most Byzantine constructions, traverses the first 
story of the building. This has been copied in Roman architecture, 
and in the Gothic style. These arched openings or windows are 
formed either of brick alone, or brick alternating with rough stone. 

The doors are generally framed with three pieces of marble or stone, 
forming a jamb: they are surmounted by an arch. 

The mouldings on Byzantine gateways have a peculiar cast, very 
different indeed from that of the Latins: they are projecting and 
rounded, and are separated by deeply-cut lines. These strongly- 
marked profiles which serve as a base to a system of close and rich 
frame-work, are multiplied in the Roman architecture, and present 
a fine character under the influence of the style commonly called 
Gothic. 

The lateral fagades of Byzantine churches present great analogy 
with those of the west ; we sometimes observe in these a gable-end, 
indicating the crosses or transepts. An opening occupies the middle 
of this gable-end ; it is simple and arched, sometimes double, that is 
to say, divided in the middle by a small column or a pilaster. In this 
case, there are two arches instead of one, which spring from the capital 
of the small column. 

The back facade, horizontal at the top, is decorated with either one 
or three apsides, which are generally in the form of round towers: 
it is also adorned with one or more rows of niches, occupying the 
place of the windows, which in the Roman style open around the 
altar. 

These niches, semicircular, and crowned by a demi-cupola, are 
decorated with compartments in brick mixed in the formation of the 


building. Some Byzantine apsides are pierced with three simple or 
double windows: if their plan is polygonal, the windows should be 
supported by small columns placed upon each of the projecting angles. 
The edifice in general is cubical : the cupolas and the apsides alone 
altering this simplicity of form. 

Porch.—The porch of Byzantine churches is always vaulted inside, 
and sometimes surmounted by cupolas. Wood is never employed in 
this architecture, as in the Latin style. Being narrow and very long 
the porch occupies the entire breadth of the building. It is decorated 
with paintings or mosaics, and opens to the interior by one or more 
portals similar to those of the exterior elevation. The arches, which 
surmount these portals, for the purpose of easing the jamb of the 
weight placed above it, are sometimes of a horse-shoe forin instead of 
a simple semi-circle. 

In certain cases, the circulation of air is facilitated between the 
porch and the naves by means of windows, which are supported 
by a large tablette of marble adorned with sculpture. 

Nave.—One or more cupolas surmount the nave, and form its roof; 
they are ordinarily classed as follows :— 

1. The principal cupola in the centre of the cross. This is indis- 
pensable to the Byzantine style. 

2. Cupolas upon the two transepts: they are generally of less 
elevation than the one in the centre. 

3. A cupola upon the front part of the principal nave. 

4. A cupola over the sanctuary. The edifice, however, may want 
some one or more of these vaulted roofs, 

The four angles of the ground-plan are the points where the vaulted 
roofs are most usually placed. Finally, in complete development of 
this Byzantine eharacter, we may meet with it in all the bays of the 
building. 

The cupolas are adorned with paintings or mosaics ; they are pierced 
by a great number of small windows, which light a gallery at the 
bottom of the arches. 

Supported upon four massive pillars disposed in the form of a 
square, each dome is sustained aloft by secondary constructions, 
like corbels, the form of which is varied, and the object of which is to 
give a greater projection to the angles of the square plan at each meet- 
ing of the joints, and to tie them together at the circular base of the 
cupola. This arrangement of forms has been called the “ penden- 
tive.” Unknown to the ancients, but of purely Byzantine origin, the 
** pendentive” may be, 

1. United ; forming thus a plan with a double curvature. 

2. Concave, like the top of a niche; with this difference, that the 
curve is conical. 

3. Multiplied, that is, formed by a great number of little vaults 
formed in corbels one above the other. Itis thus that the Arabs made 
their pendentives: the Latin style, too, presents some example of it. 

The pillars and the pendentives are incrusted with mosaics or 
adorned with paintings, according to the importance of the monument; 
marbles, inlaid, or figured by the pencil, occupy the lower parts of 
the isolated piers, as well as the side walls of the edifice. 

In churches of small dimension, the pillars which support the 
cupolas are replaced by marble columns, which would be impractica- 
ble if it were required to support a dome of large diameter. 

Altar and Ciborium.—The altar of the Greeks is a cube, and some- 
times a cylinder, in stone or marble ; it is not surmounted by a step 
like the altar of the Latins; the torches are placed upon it, isolated 
at the four angles. On its vertical faces, decorated with rich drapery 
in long folds, the Greek cross, and the Gammade, emblems of the 
Trinity, are portrayed in gold and silver embroidery. 
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The Byzantine ciborium, supported by four columns from the angles 
of the altar, is sometimes in the form of a cupola; it is surmounted 
by a portion of a sphere, when its faces, vertically disposed, are pierced 
by four small arches. 

Before the altar isa sacred enclosure into which the sacred gates 
open. A curtain surmounts the gates; this curtain is often drawn 
aside and closed again during the ceremonies of worship, for the pur- 
pose of hiding or revealing the sanctuary, and by the richness of its 
painting and embroidery, harmonizes with the doors of the altar. 

Architectural Details—The Christians of the East, following in the 
steps of their western brethren, seized at first upon all the fragments 
of ancient architecture which they could find in the edifices of Greece 
or Asia~-Minor: we thus find in the Byzantine basilicas numerous 
marble columns, Greek or Roman capitals, fragments of architraves 
and cornices, in which we recognize at once the chisel of Ephesus or of 
Athens. But when the supply of these details failed, and it became 
necessary to create, the artists of Byzantine sought to harmonize the 
forms submitted to their caprice with the heavy masses of their basi- 
licas. They cut off the beautiful Corinthian capital, its elegant basket 
became an almost cubical mass, adorned only with sharp and slightly 
projecting leaves; mosaic and painting were also used to decorate the 
flat surfaces of these capitals. 

These new forms met with success in the West, and entered by 
Illyria, Italy, and the banks of the Rhine, and through Normandy, 
passed even into England. Such appears to be the origin of the 
cubical capitals so common in the eleventh century, and which are the 
result of Byzantine elements introduced into Roman architecture. 

The mouldings of the entablature were greatly simplified in the 
Byzantine architecture. They were enriched with sculpture, painting, 
or mosaic, recalling in some degree the memory of ancient ornament. 

The ornamental sculpture of the Byzantines is large and weighty, 
and decorated with precious stones. If the sculptor represented 
foliage or isolated leaves, the extremities and points were sharp, the 
leaves deeply made out by the returning angles, the sides and the 
branches cut in chaplets of pearls. 

The numerous Greek artists who, in the Middle Ages, spread them- 
selves over the Western Empire, engrafted this system of ornament 
on the Roman style, as they introduced more than one form of their 
architecture. The shades of difference between them are delicate, and 
not easily recognized: we have briefly touched on their origin, and 
the principles on which they are established; but practice alone can 
make us thoroughly acquainted with them. 





PHCENICIAN MONUMENTS. 
BY M. CH. LENORMANT. 
(Addressed to L’ Academie des Inscriptions et Belles Lettres.) 


Permit me to engage you fora few moments on the subject of some 
of the first incidents of my journey. I shall not say anything about 
Rome or Naples, although I found many things in both that were 
new to me. The Etruscan Museum, at Rome, is very fine. There 
is a remarkably choice collection of antiquities recently discovered in 
Etruria. I particularly admired the objects found at Cervetrie, the 
ancient Cere, which, although deposited in a tomb at a comparatively 
recent epoch, nevertheless include fragments of a much more ancient 
age. In the first place I must mention some silver vases (embossed 
and gilt), which, after attention and repeated examination, I must 
consider objects brought from the interior of Asia by the Lydian colo- 


nists. We observe on these monuments (with supreme interest in 
my eyes), an almost equal mixture of gyptian and Babylonian in- 
fluence ; for instance, at the bottom of a patera, the subject eminently 
Asiatic of two lions devouring a bull, surmounted with the Egyptian 
embiem of Victory and Carnage, the vulture holding a palm ; or a 
chase, in which the king is plunging a sword into the body of the 
lion reared up before him ; and aside, two-horse cars; the horses re- 
mind one (by the character of the design) of the bas-reliefs of Karnak, 
and the Memnium of Thebes. But these monuments will, I hope, 
soon be published in a faithful manner ; and the learned will be able 
to judge of the correctness of my conjectures upon the origin and 
character of those representations. But the Gregorian Museum is al- 
ready known to several of our fellow members, It is not so [ believe 
with the Phenician temples recently discovered at Malta, and to which 
I beg permission, through your intervention, to call the attention of 
the Academy. You are already acquainted with the Giganteja de 
Goza, published at first inaccurately by Mazzara, and since in a more 
faithful manner by M. de la Marmara. The attention bestowed for 
some time past upon these monuments, joined to some indications of 
the voyage of Howe, has caused Malta to make researches of the same 
kind, and those researches have not been unproductive. ‘Iwo years 
ago, the plan and details (unfortunately very imperfect,) of a large 
Pheenician edifice were restored and even published in an English 
periodical, situated in the south of the island, and near the city 
of Valetta, within sight of a small island called E/ Fia, in a place 
known by the name of Casale-Krente. Since that time, and not more 
than a year ago, similar edifices have been sigualized a little below the 
first, towards the sea: these are entirely unknown, and in some points 
surpass the former in interest. 

The location of these monuments is rather singular: they are situ- 
ated at the bottom of a small creek, a mere refuge now for fishing- 
boats, but which probably, in former times, was a port of more im- 
portance. Between the creek and the first monuments, are some 
upright stones, which attract the attention of navigators afar off. This 
then was an ancient station, in which no vestiges of Grecian work- 
manship can be detected. If you look at the plans and elevations of 
the Giganteja of Gozo, by M.de Marmara, ( Nowveau Ann. de I Insti- 
tut archéologique, ) you will have some idea of the monuments recently 
discovered at Malta: in both you trace the same general design— 
two ellipses, separated by a kind of corridors, and terminated in front 
of the entry either by a semicircle or a square absis. This type, how- 
ever, is not rigidly observed in the monuments at Malta, or rather the 
simplicity of the original monument is destroyed by irregular addi- 
tions. In this point of view, the upper monument of Krenti is very 
remarkable. That which I consider the principal temple is united to 
a certain number of smaller chapels, Thus, instead of having, as at 
Gozo, two temples of double elliptical form, and of unequal dimen- 
sions, the principal edifice is joined on the left to a number of small. 
buildings, more or less elliptical, the whole forming a perfect laby- 
rinth, If I have formed a correct idea of the ensemble of this monu- 
ment, it should contain seven principal sanctuaries, perhaps after the 
seven planets ; and besides this, a certain number of chapels dedi- 
cated by private individuals to different divinities, and even sepulchral 
chambers, since corpses have been found in some of them, and es- 
pecially in the smallest, and those which evidently formed no part of 
the original plan. If these observations are correct, we may conclude 
that there existed among the Pheenicians a custom somewhat similar 
to that of the Catholic church, where numerous private chapels are an- 
nexed to churches. 

The temple of Krenti is peculiarly interesting from the number of 




















ee 


100 


moveable objects, probably votive, which are found in it. These 
consist of altars of various forms, among which is one adorned on all 
its faces with the sculptured representation of a palm tree; cones in 
stone, more or less marked, and finally small statues in stone of a 
woman sitting down, with forms of remarkable obesity. Unfortu- 
nately all these figures want the head. It may be well conjectured, 
from the way in which the neck is hollowed out, and from the holes 
on its edge, that the heads were moveable, and perhaps of a different 
material from the rest of the body. Most of these figures are naked ; 
some, however, appear to have been clothed, and are remarkable for 
the long tresses, which descend from the head as far as the loins : 
one of them seems to be girt with a kind of petticoat. 

I have never met with anything like these little stone statues: their 
general form is pyramidal. The upper edifice of Casale Krenti bears 
the name of Hadjar or Djebel Hem ; the lower one is called Mnaidra. 
The first name has doubtless more etymological signification than the 
second. I have already said that Mnaidra appeared to me much 
more remarkable than Djebel Hem: the plan (which approaches 
that of Gozo) is more regular, the details more finished, the taste (if 
the expression is allowable in treating of such objects) certainly more 
pure. My fellow-traveller, M. Merimée, has sketched the dolmens, 
the former of which, although resembling that of the Celtic dolmens, 
only differs from them in being more regular; and a gateway skilfully 
formed with a single stone, the opening of which is square, and 
slightly pyramidal, recalls to mind the Greek windows of the oldest 
style. It isto be remarked also that the stones placed in the most 
open situations are roughly hammer-dressed ; and that there are indi- 
cations of semicircular seats in front of the temples, and finally of 
eating and drinking places for the sacred pigeons. I should also not 
forget to notice the predilection for the left hand side which appears to 
have been evinced by the founders of the altars and private chapels. 

I passed four hours among these ruins with a sustained interest, 
and was obliged in leaving them to regret the imperfect degree of 
attention I had been able to bestow upon them. J can only say, that 
the Phenician monuments of Malta, in conjunction with those, 
already noticed, in Gozo and the Balearic Isles, must excite in a high 
degree the attention of the Academy, and ought to prompt our 
learned and skilful architects to a more extensive investigation 
into this class of monuments. Not only do they constitute the only 
architectural vestiges of a nation which filled an important place in 
the history of early civilization, but they yet present evident traces of 
an intimate relation with the dolmens, the menbirs and the circles of 
stone, and other Celtic antiquities of France and Great Britain. [ 
hope that the unlooked-for interest excited by the attractions of this 
newly-opened mine, will be my excuse for the confusion inseparable 
from a description written upon the table of a Greek inn, amid the 
din of the conversation of a dozen travellers; and that the Academy 
will find, in the eagerness with which I transmit to it the first fruit of 
my researches, an apology for its many imperfections. 


PAPERS READ BEFORE INSTITUTE OF BRITISH 
ARCHITECTS. 


As we have been prevented by a means we will not even allude to 
from performing this month our promise of giving a fall report of the 
proceedings of the Architectural Institute, we must for the present 
content ourselves with the publication of the three following interest- 
ing papers. Our best thanks are due to the officers of the Institute. 
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In future we have no doubt arrangements will be made by which we 
shall be able to give a regular report of the proceedings of this impor- 
tant society. 


STATE OF ARCHITECTURE IN GERMANY. 


The following letter was read from Herr Eisenlohr, honorary and 
corresponding member, acknowledging his election, and giving some 
particulars as to the state of architecture in Germany :— 

Hownovrep Str.—On my return from a journey, I was agreeably 
surprised by the receipt of your much valued letter, announcing to 
me in so flattering a manner my election as an honorary and corres- 

onding member of the Royal Institute of British Architects. My 
engthened absence prevented me from immediately expressing my 
thanks, and acknowledging the unexpected pleasure this kindness 
has given me, as well as the indulgent manger in which my works 
have been judged. When I consider how(few are the buildings 
which I have as yet had the good fortune tojeegt, and feeling, as I 
do, that they require an indulgent criticism,aa@dfyhen, at the same 
time, I turn to your country, where such grandj@@ifices are contin- 
= rising, my surprise is increased, and my pleasure augmented, 
by the honour conferred upon me. The highly esteemed members 
of your Institute have, in electing me, one of their professional bre- 
thren, an honorary and corresponding member, confe upon me 
an honour which, although quite unexpected, I consider to be of 
inestimable value, for it gives me courage, and increases my con- 
fidence, urging me fremtt in the well-trodden path of our art. Such 
encouragement is of great advantage to the artist, but especially to 
the architect, who has often, in the execution of his work, great im- 
pediments and annoyances to overcome by patient perseverence. 

I shall esteem it a great honour to be more closely united with 
the Institute by the communication of anything that may relate to 
the profession. Such an intercourse and reciprocity among the ar- 
chitects of different countries is much to be wished for at the pre- 
sent time, which is principally distinguished trom all previous epochs 
in the history of architecture by the want of union. Attempts have 
been made for some time past to correct this, by imitations of the 
ancient Greek and Roman styles of architecture, and up to the pre- 
sent day many architects are repeating, with various degrees of 
talent and success, the attempt to introduce those styles into mo- 
dern edifices, and some even the imperfect conception of them 
called by the French la Renaissance. On the other d, in many 
places in Germany a different course has been adopted, which, being 
ag suggested by the revival of a more christian spirit, and partly 

a patriotic feeling excited by the French revolution, is more in- 
clined to the christian architecture of the middle at home. 
These two principal divisions, each with its peculiarities, stand op- 

ed to each other in Germany, and carry on, as it were, a contest 
in secret. But the present age is seeking something which does not 
et exist—a kind of universal architecture. It seems to me that no 
immediate and direct imitation of any style of architecture already 
existing complete in itself, will lead to the desired result, as long as 
the present age demands its rights, and the existing state of society 
requires something arising from its own condition. When I also 
consider that in our art we have hitherto acted in a manner not suf- 
ficiently abstract, true, or scientific, and have imitated too reer | 
although on the other hand it is not to be desired that we shoul 
disregard experience, we must have some point in history at which 
to begin, a root trom which a new stem may shoot up to blossoin 
from the present soil. It is also quite clear that here theory and 
history must go hand in hand, and it is only then that we can hope 
to attain that new, unprejudiced position, which in child-like inno- 
cence unconsciously existed at the commencement of all previous 
epochs of art. The peculiarity of our age, and indeed its problem, 
as regards architecture, as well as every other branch of art, consists 
in this,—how we ought to strive with manly simplicity and knowledge, 
so to speak, to attain that point from which art at former periods 
commenced in infancy its career. Where there is nothing but an 
empty and groundless adherence to forms, where architectural fal- 
lacy and pretension, or a certain coquetry is manifested, there, an art 
of a peculiarly creative nature can never be meee. 

It is true that many grand buildings have recently erected 
in the Roman. Grecian, and so called B tine and Gothic styles, 
and I may especially mention those at Munich. But they all want 
an enlivening principle, that of belonging to the present time, so that 
they are only silent records of bygone styles of architecture. In the 
same manner that we collect been of different echools in galleries, 
King Louis has collected buildings of all possible periods, as they 
were vot in nae could not be transported there from other 
parts, ae had them built, and thus made a grand collection of build- 
ings, which are, however, still deficient in historical authority. If, 
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therefore, we may draw a comparison, we must say that the modern 
collection of buildings at Munich is, as far as regards the arts, worth 
about as much as a picture gallery, containing a number of more or 
less successful copies from the different masters and schools. [If it 
be true that the spirit ot the times is faithfully expressed in its 
buildi that the architecture of every period is, as it were, a fos- 
silized history, future generations will say that the present age was 
utterly devoid of character. By an intimate acquaintance with the 
history of architecture, we have been provided with a vast quantity 
of subject matter, which has hitherto quite overwhelmed us from 
its variety and quantity, sc that we seem to be quite robbed of our 
senses. Of this we must first obtain the mastery, and then, impelled 
by a careful observation, as well as by an artistical and inventive 
=~ regain our consciousness without at the same time suffering 
the experience obtained from history to remain useless. We must, 
on the one hand, investigate from a theoretical and scientific posi- 
tion, how far our architecture and its elements answer to the condi- 
tions of its purpose, of the building materials, climate, and so forth; 
and on the other hand, in looking back upon history, endeavour to 
find some period which presents constructions and forms similar to 
those which result from our abstract investigations, and thus 
a fruitful germ may be found for a modern, and in itself an har- 
monious style of architecture, a style which would gradually come 
into use, and supersede all the lifeless imitations and whimsical 
changes of fashion. In this, it appears to me, consists the great ar- 
chitectural problem of the present age, which can only be solved by 
united efforts. Atsuch a period I esteem myself fortunate in having 
become an honorary member of your esteemed Institute, and I re- 
serve to myself the pleasure of making further communications on 
this subject, it I have not already become tedious. The result of 
my endeavours hitherto, towards this end, have induced you to con- 
ter upon me the present honour, and you must therefore allow me 
occasionally to tax yoar patience. In conclusion, allow me to re- 

uest you, Sir, to express these ideas and my thanks and esteem to 
the members of the Institute, and with the assurance of my great 
esteem for yourself and your worthy colleague, believe me, your 
most obedient servant, 

F. E1sentonr. 





From J. S. Perrins, Esq., C.E. Read 6th March, 1843. 


(IN EXPLANATION OF A MoDEL OF THE GREEK PYRAMID MADE BY HIM, 
AND EXHIBITED AT THE ORDINARY GENERAL MEETING, 6th Marca.) 


THE construction and description of the Pyramids of Gizeh having on 
a previous occasion occupied the attention of the Institute, it is unnecessary 
now to go over the same ground; but | take this opportunity to make 
a few brief remarks on the design, proportions, and original measures of 
the Great Pyramid. 

The model is on a scale of 30 feet in the inch, and represents the py- 
ramid in its original condition, that is, immediately after the sarcophagus 
was placed therein, and before the passages were filled with stone blocks 
closing the entrance. 

From an examination of the ancient Egyptian cubits now remaining, 
I deduced the length to be 1°713 English feet, divided into 4 palms, 
each of 7 digits. This measure, when applied to the pyramids, agrees 
so closely as to render its correctness certain, and | proceed to mention 
a few of the more obvious results in the edifice before us. 

The base covered a square of 448 cubits on each side, which, from a 
statement of Pliny, 1 take to have been equal to 8 Egyptian jugera, or 
acres, and this supposition is somewhat confirmed by finding the second 
pyramid would then cover 7, and the third 1} of these supposed jugera, 
and so on with the other pyramids of Egypt. 

The height of the Great Pyramid appears to have been 280 cubits, 
being a proportion of height to side of base, of 5 to 8, and I may here 
mention that several other pyramids have the same proportions. 

This gives the following ratio on a direct section: as half the base is 
to the perpendicular height, so is the apotheim or slant height to the 
whole base; or for each side it may be thus stated: as Rad: Tang.:: 


Tang. : 2 Rad. 
Sir John Herschel having the angles only of the pyramids, and these 
before him, gave his decided opinion that they were not 
* connected with any astronomical fact, and probably adopted for archi- 
tectural reasons;’’ and the knowledge of the above proportions will, I 
think, lead to the same conclusion, for with the most solid and enduring 
shape possible, the builders obtained a mathematical symmetry which no 
other proportions could give. y 
Although the Great Pyramid was nearly 480 feet in perpendicular 


height of solid masonry, the pressure of the enormous mass is so distri- 
buted, that the lower courses have only to sustain about 25,000Ibs. on 
the square foot, whilst the material is equal to at least 1,100,000 lbs.; 
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therefore it is evident that the main objects of the architect, viz., stability 
and eternal duration, were well effected. 

The inclination of the entrance passage of the Great Pyramid was re- 
gulated by a proportion of two to one, that is, 2 feet horizontal to 1 foot 
perpendicular. The same mode of regulating the angles is observable in 
every instance ; thus, where inclined blocks were used to cover an apart- 
ment, a certain proportion of the width of the crown was taken from the 
rise or pitch, as in the Queen’s Chamber, where the rise is a third of the 
width of the apartment, and alse the angle of the air-passages leading 
from the King’s Chamber to the exterior, have a rise of 1 perpendicular 
to 2 horizontal. 

From finding in every case that the angles were thus regulated, I have 
come to the conclusion that the Egyptians, at the time of the erection of 
these mighty monuments, possessed no knowledge of the division of the 
circle into degrees, but that their angles were regulated by the proportion 
of base to perpendicular height, in fact the tangential measure of the 
angle, and not its abstract admeasurement. That they learned to divide 
the circle into degrees at a later period is highly probable, as they were 
celebrated for astronomical knowledge. 

In every part of the pyramids, evidences of premeditated and careful 
design are apparent, but my present purpose is only to draw attention 
to the more striking points in the great pyramid only. 

The situation of the apartments in the pyramids appears to have been 
regulated as follows :— 

Height from base (external) to the floor of passage of Queen’s 

Chamber ° . . . ‘ : 
From thence to floor of King’s Chamber or principal apart- 

ment . . . . : . ° 
From thence to top of Upper Chamber . . . 40 
From thence to apex of pyramid . . 160 


280 


40 cubs. 


Making 280 cubits in perpendicular height as above stated. 

The floor of the subterranean apartment was also 60 cubits below the 
base of the pyramid. 

At some future time I hope to have leisure to enter more fully upon 
this interesting subject, and follow it through all the pyramids of Egypt, 
but I trust the above hasty remarks may not prove unacceptable. 





EXTRACT PROM A LETTER OF LIEUT. COL, LUARD, IN EXPLANATION OF A 
DRAWING BY C, J. RICHARDSON, FELLOW, EXHIBITED AT THE ORDINARY 
GENERAL MEETING, 20TH MARCH, 


“Camp, Loodeana, Jan. 17th, 1843. 


“I now send you a drawing of the Somnath Gates, the capture of 
which at Ghuznee has created a great sensation in India, and | have no 
doubt will create a still greater in England. 

“In some oriental work you may find a fuller account of them: all 
that | know is this :— 

“Mahmood of Ghuznee, the son of Subuktugeon, made twelve me 
ditions into India, ten of which were directed entirely against the - 
doos of the Punjaub and Mooltan. He then started from Ghuznee on 
the 12th October, 1025 a. D., and marched to Somnath on the sea side 
in Guzerat, desecrated a Hindoo temple, and took the gates thereof back 
with him to Ghuznee, and they were placed in his tomb when he was 
buried. 

Major General Nott removed them in October 1842, and brought them 
with hisarmy. They crossed the Subliz on the 23rd December, and are 
now moving in procession to be restored to the temple of Somnath, 
They are to-day here, and proceed vid Delhi. The portico was put up 
by the Musulmans, and the inscription on it, in Cuphie characters, may 
be thus translated: “In the name of the merciful and com nate 
God: there is mercy from the habitation of God for the most illustrious 
Ameer and Surdar (whose ancestors were kings), the right hand of the 
State, the defender of the Faith, and the father of Casim Mahmood, son 
of Subuktugeen. May the merciful God be with him, and if God have 
pardoned, there is mercy for him.” 

The doors, with the stars and upright supporters, are original Hindoo, 
were removed 800 years ago,,and are made of sandal wood. They 
may be 1000 years old, 

Dimensions.—Whole height, 16 ft. 6in.; the outer cornice, 2 ft. wide ; 
the Portico, 3 ft. 5in. deep; height of Doors, 11 ft ; width, 9ft,; whole 
width, 13 ft, 4 in, 
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‘ MEMOIR OF THE CAVALIERE STEFANO GASSE, 
NEAPOLITAN ARCHITECT. 
READ AT AN ORDINARY MEETING OF THE ARCHITECTURAL SOCIETY, 


SESSION 1840. BY THOMAS L. DONALDSON, SECRETARY OF FOREIGN 
CORRESPONDENCE, 


(Communicated by the Author.) 


We have to regret the loss of our active and intelligent honorary 
and corresponding member, the Cavaliere Stefano Gasse, of Naples. 
He was born at Paris, one of twin brothers: from this circumstance 
the affection of the two grew with their growth, and they became so 
necessary to each other’s happiness that they never separated. They 
pursued their studies together with so much zeal and perseverance as 
to distinguish themselves among their fellow students, and they 
won the regard of their companions by the intense attachment which 
they mutually evinced. They were anxious, as are most young men, 
to become candidates for the ‘ Grand prix d’ Architecture ;” but as the 
rules of the school precluded two competitors from joining in the 
same design, they cheerfully sacrificed their wishes to attain an 
honour, which they could not share. Their comrades, however, with 
a chivalrous generosity, nut unusual in that school, were touched by so 
striking an instance of fraternal love, rendered the more interesting by 
their being twins ; and they petitioned the Academy, that the brothers 
Gasse might be allowed to compete together. The academicians 
yielded to a feeling so honourable to all parties, and acceded to 
the request~ the brothers entered “‘en loge,” and carried off the prize. 
They went together to Rome, divided the annual sum appropriated to 
the pensioners, occupied the same room, and with a zeal increased by 
affection, vigorously pursued their studies among the venerable ruins 
of the immortal city. In 1803 they sent home the restoration of the 
Temple of Mars Ultor, agreeably to the rules of the school. This 
work now forms a part of the splendid series of restorations pre- 
served in the archives of the French Institute, and is remarkable for a 
more sound mode of treating such a subject, a greater respect for 
precedent, and a more intricate acquaintance with authorities, than 
had been showed in previous restorations. Without these essential 
qualities such productions lose their intrinsic value, and become rather 
fruits of a lively imagination, than a conscientious transcript of the 
spirit of ancient art. Upon completing their studies at Rome, they 
settled at Naples, where their maternal relations resided. Here the 
soundness of their professional education, and the refinement of their 
taste, introduced them to the notice of the government authorities, and 
they were charged with the erection of most important buildings. 
The Royal Observatory at Capo del Monte—the public promenade 
of Chiaje, with its graceful and correctly designed refreshment rooms, 
alcoves, and summer-houses—the walls around Naples and the bar- 
riers—the large palace of the Ministeries and Financial Administra- 
tion—the offices of the Chancellery, now the Council of State—the 
New Custom House—the palace of the Prince of Montemileth—the 
country-house belonging to the heirs of the late Lady Drammond— 
the villa of the Duke of Terranova, and that of the President Sofia, 
at Posilippo, were the fruits of the united labours of the twin brothers, 
They continued unmarried, and lived and studied together; their 
affection was never interrupted by feelings not mutually shared. They 
were so much alike in person that their friends, nay their nearest 
relations, even their mother, could not distinguish one from the other. 
The Institute of France elected one of the brothers a corresponding 
member of that body, a distinction which he enjoyed but for a short 
period, as he died in 1835. The surviving brother, Stephen, was, in 


1836, elected an honorary and corresponding member of our Insti- 
tute, in the success of which he felt a deep and lively interest. He 
frequently furwarded us intelligence of the principal works carrying on 
in his adopted country, and received with cordiality every one of our 
members who had official letters of introduction to him. Ina com- 
munication dated 28th April, 1839, he enumerated the following 
works as then in progress under his inspection :—A new street leading 
to the port—a new square at the entrance to Naples from the Poggio 
Reale, designed in the Egyptian style, of the finest materials, and 
upon a large scale ; comprehending on one side the custom-house, 
with its dependencies, and on the other spacious sloping roads leading 
to the entrance of a public cemetery ; —works which he had just-com- 
menced, and which were to be carried on with rapidity. He was also 
engaged in preparing, under the immediate direetion of his sovereign, 
a magnificent project for the embellishment ofthe city, extending 
from the royal palace to the Chiaja Gardens, which many of the 
members must recollect as being one of the most neglected quarters 
of Naples, although offering the finest opportunity for a magnificent 
arrangement, being bounded on one side by the sea, and on the other 
by the abrupt and precipitous side of the rocky mountain. Should 
this improvement take place, it will be one of the finest features of a 
city which seems so favoured by nature as to offer every opportunity 
to the architect to exercise with the utmost effect his ingenuity and 
taste. Among those objects which must ever recall the memory of 
our valued friend and correspondent, the Institute possesses three folio 
volumes, which he presented to us last year, containing views in the 
Two Sicilies, some of which he had himself contributed to the work. 


ARCHITECTURAL AND HISTORICAL NOTES UPON 
SOME OF THE PUBLIC AND PRIVATE BUILDINGS 


OF MILAN, 


BY SIG. FERDINANDO CASSINA, No. I. 


Santa Maria verra Grazre.—Upon the site of this church 
there were formerly the residences of Gaspero Vimercati, a personage 
well known in the annals of Milan, from the part which he took in 
favour of Francesco Sforza, by whom he was created Count of Valenza. 
Near these residences there existed a small church, or rather a chapel, 
in which an image of the Virgin was reverenced, called delle grazie. 
In this chapel Gaspero placed a picture in which all the members of 
his family were represented. 

In 1463 Gaspero gave the ample space occupied by his houses to 
the order of preachers, that a temple to the Virgin might be erected. 
The first stone was laid in 1464. To the construction of this edifice 
many benevolent persons contributed, and among others the Duke of 
Milan, but more than all Vimercati, with his usual generosity, and to 
him is entirely due the erection of the adjoining convent. He was 
very rich, and died without male descendants, appointing, in his 
codicil of 1467, the Duke Galeazzo Maria Sforza his testamentary 
executor. At the time of his death the new temple of Santa Maria 
delle Grazie, and the adjoinining convent, were not completed. It 
has been stated by some writers that this church had originally the 
form of a Greek cross, and that Lodovico il Moro, who was 
anxious to finish it, changed the plan into that of the Latin cross, 
in the year 1492. But the opinion that the Greek cross was the 
original design has met with much opposition. It has been reported 
that Bramante was employed in this work, but it is much more pro- 
bable that the cupola, which is one of the most beautiful in existence, 
was constructed by Leonardo da Vinci. The principal front remains 
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in its ancient state, with the exception of the side-gates, which are 
of modern construction, and have been intioduced either because there 
were none when the church was originally built, or because they had 
fallen to decay. 

The Dominicans occupied this church till the 7th of March, 1797, 
the time of their suppression, after which the convent was used as a 
barracks, the church remaining open and becoming subsidiary to the 
parish of St. Vittore. These friars possessed, near Vigevano la 
Sforsescha, the well-known large space of ground, given to them be 
Lodovico il Moro, but since their suppression it has passed to thy 
exchequer. In this convent was the Supper of the Apostles, by 
Leonardo da Vinci, 2 painting in fresco of great celebrity, but of 
which, in the present.day, scarcely a trace is to be discovered. 

Patazzo Ancuim@ps+In a large garden, near the street, called 
della Passione, in jgmonth of September, 1833, the most noble the 
count Giuseppe ‘Archinto caused to be laid the foundations of a 
palace, which should serve him as a private residence in Milan, and 
which was erected, in the course of four successive years, from the 
designs and under the direction of Sig. Gaetano Besia, professor of 
architecture, and councillor in ordinary of the academy of fine arts in 
Milan. 

This building is spread round three spacious court yards, of which 
the central one is the principal, the two inferior forming the wings. 
The entrance to these courts from the public street is by means of 
four gates, three of which are in front of the great road towards the 
north, and the fourth is introduced in communication with the lateral 
road towards the east. 

The ground floor of the central building, towards the east, compre- 
hends the rooms of the administration, and kitchen; towards the 
south there is a suite of rooms of recreation looking into the garden ; 
towards the west there are the principal stables and the buildings 
necessarily connected with them, and towards the north the rooms of 
the porters, the vestibules, the atrium, and the great staircase. 

At the sides of the principal court there are two porticos communi- 
cating with the rooms already mentioned and the smaller yards, as 
well as with the different staircases which lead to the upper apart- 
ments and mezzanines. These mezzanines are formed ouly on the two 
sides of the palace, towards the smaller courts and around them, 
without appearing in either of the external fronts, the noble elevation 
of which they would in some degree injure. 

The building at the end of one of the smaller yards, towards the 
garden, was built fora museum of ancient sculpture, and the other for 
a conservatory. The principal floor is divided into four noble suites 
of rooms, preceded by an antichamber for the livery servants, and by 
other chambers for servants of a higher class. The large rooms which 
surround the area of the central yard lead to the saloon of reception, 
which, in its elevation, is equal to the height of two floors. 

At each corner of the palace the apartments already named open 
upon a balcony or terrace, and that at the south leads to a terrace 
garden formed on the wings of the building, and serving as a 
conservatory. On the second floor there are secondary apartments 
for the family and strangers; also rooms for female servants and 
wardrobes, and various apartments employed as libraries. 





THE MURAL PAINTINGS OF THE SALLE DES 
COURS, SCHOOL OF FINE ARTS, PARIS. 


ON 


Tue School of the Fine Arts of Paris is one of the institutions 
which confers honour on our epoch. The building itself, the work of 
M. Duban, is vast, and in its style of architecture elegance is com- 
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bined with majesty. It may truly be said that in no past time, not 
even in the flourishing and civilized states of Athens and Rome, have 
the arts of design been employed in more happy and harmonious 
union than in this temple, especially raised and dedicated for their 
pursuit. First of all Architecture, according to the natural order of 
things, has been paid its tribute. Monumental painting next failed 
not to respond to the appeal of Architecture; it came in its turn to 
occupy the spaces left for it by its lofty aspirations. The more eligible 
situations were reserved for a painter of first-rate skill, and eminently 
popular, M. Paul Delaroche, and it is now our duty to examine the 
manner in which this able artist has acquitted himself of the task 
confided to him. 

Before entering upon this question, we will briefly glance at the 
practice of mural painting, the most essential conditions of which 
appearto us to have been too much neglected, precisely at the time 
when some consider them to have been revived and studied. 

When first the architect opened to the painter the doors of the 
building he had just finished, and had delivered to him the still damp 
walls of his edifice for the purpose of decorating it, a new and elevated 
art took its rise. This art is called Mural or Monumental Painting. 
It has its own peculiar character, distinguishing it so well from the 
painting of the easel, that the best mode of defining the former would 
be to say, that it is totally different from the latter. Can, indeed, the 
enduring walls of a temple bear comparison with the fragile frames 
which tremble upon the easel of the painter. When we are decorating 
these large and solid surfaces, we must not seek to please our fancies 
by the reproduction, more or less ingenious, of the attractions of an 
inferior style of art. We must have a grand design, on which the 
hand of genius will stamp the ideal character. It is necessary, more- 
over, that simplicity, the abiding condition of all great works, should 
be present both in its conception and its material execution. Besides 
all precedent on this point, considerations special to this branch of art 
imperatively exclude from mural painting every thing which tends to 
impair its grandeur and simplicity, for the sake of those optical decep- 
tions common to painting in general: the painter is not alone; his 
work must harmonize with that of the architect for the decoration of 
an interior common to them both; there must be no disagreement 
between these two authors of a common idea, or rather, if either is 
subordinate to the other, it should be the painter: for the walls mus; 
remain where they are, and all the magic of the painter's art cannot 
prevent them from being anything but walls. 

Thus, under whatever aspect we view this question, we must always 
concur in placing the art of monumental painting in an elevated rank, 
where all is grand and simple. It is thus the art has been always un- 
derstood by the great masters, from Giotto to Michael Angelo, who 
have covered the walls of the palaces and churches of Italy with the 
productions of their gevius. Never have these artists condescended 
to borrow from ordinary painting the miserable resources of its pro- 
cesses; they painted in fresco, and Michael Angelo, foreseeing the de- 
cay of the grand style, had reason to call the paintings of the easel the 
work of women. From this epoch, the progress of the art de- 
clined. 

Julio Romano, and Peter of Cortona, threw upon their walls 
tumultuous mythological compositions, in which the peculiar char- 
acteristics of fresco became valueless. From forgetting the laws of 
monumental art, the transition was but short to the neglect of the 
process itself. Thus, in the 17th century, walls were painted in oil 
colours; and painters, particularly in France, seeing themselves called 
upon to do no more than strive with the ordinary difficulties of 
design, of perspective, and of colouring, became the soi-disant 
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authors of great works, which, however, differed only from the scenes 
of theatres by forms more carefully studied, and a style of execution 
more finished. 

The rich and varied effects which characterize oil-painting harmo- 
nize ill with the more severe tone of architecture. The brilliancy of 
tints, the relief, the glazing, are so many resources of the art which 
open the door to abuse, especially when they have been long practised, 
and must be materially softened down, if not altogether done away 
with, in the process of an enlightened system of architectural decora- 
tion. Other inconveniences attend the practice of painting upon 
walls in oil, the most serious of which is, its want of durability, espe- 
cially when large surfaces are covered with it. That excellent chy- 
mist, M. Darcet, thought that he had remedied this defect by employ- 
ing the process of John Van Eyck, which consisted of a new descrip- 
tion of plaster for the ground of the paintings. It was employed in 
the cupola of the Parthenon, painted by M. Gros. These paintings 
are already damaged in many places. We believe that fresco will not 
permanently resist the action of humidity ; however, we may mention 
the frescoes of Mignard, at the Val de Grace, which are yet in good 
preservation. Nevertheless, the question of durability is not the only 
one. Even if could we succeed in imparting this quality to mural 
paintings in oil, they would still want those requirements for archi- 
tectural decoration which belong to fresco alone, and which made it 
the object of pursuit by the great masters of the Italian schools, such 
as Michael Angelo, Raffaelle, Leonardo da Vinci, Andreo del Sarte, 
and others. This kind of painting must not be handled in a timid 
or experimental manner; it requires a bold style of design, a broad 
and simple touch in colouring, a rapid and extensive judgment, and 
a hand which can carry out the conceptions of the mind with force 
and rapidity,—all of which are qualities not very common in the 
present day. 

However, if the fresco cannot be advantageously followed by every 
artist, there is another process of the art of painting, which can boast 
of nearly equal antiquity, and the practice of which has lately been 
restored to France, where many painters are now familiar with it; we 
mean the Encaustic process, which is applicable to all grounds, and 
which consists in using colours mixed with wax, and prepared on the 
palette by means of the essential oils. These colours, which work 
with the brush as well as common oil colours, are susceptible of re- 
ceiving the finest finish when subjected to the action of the chafing- 
dish. This process, which has now been successfully employed for 
some years in monumental decoration, possesses all the dazzling re- 
sources of oil painting; but the artist can moderate at pleasure the 
brilliancy of his colours, and give them, up to a certain point, the flat, 
clear, and luminous tones of fresco; he can, too, go over his work 
again as often as he thinks necessary ; and it acquires, when submit- 
ted to varied degrees of temperature, a solidity exceeding even that of 
fresco. ‘ 

The school of Munich, which, amid all the great works which it has 
accomplished, whatever may be their merits, deserves at least the 
praise of haviug remained faithful to the traditions of monumental 
painting, has employed these two processes only ; the one for sacred 
and philosophical subjects ; the other for subjects drawn from history 
and the imagination. In the present state of our practical know- 


ledge in these matters, M.Delaroche had these two processes to 
choose between ; but the nature of his talents, which tempted him 
with the seductions of colour, and the fear of innovation, led him to 
choose oil painting. He has thus, we may venture to say, declined 
the task of restoring to France the pure principles of taste in monu- 
mental decoration. 
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However, a finer occasion has never been presented to us of showing 
the arts in their grandest and most noble application. It is above all 
in the building destined for the instruction and reward of young 
artists, that we should have been careful to obey the dictates of pure 
taste, and to testify respect for the sublime laws of architecture. 
Viewed in this light, M. Delaroche can hardly be said to have ful- 
filled the duties he had imposed on himself; but before entering upon 
a special examination of his work, we must point at the inefficient 
and unsatisfactory nature of the process he has employed. 

(To be continued. 


THE CHURCH OF ST. GERMAIN L’AUXERROIS, AT 
PARIS. 

Mawy authors believe that the Church of St. Germain l'Auxer- 
rois was founded by king Childebert ist, in the year 558; but the 
most general opinion is that, in the same century, the bishop of 
Paris, having a great veneration for Saint Germain, bishop of Auxerre, 
erected a small round chapel in honour of that prelate, and gave it 
the name of Saint Germain |l’Auxerrois. The present church is 
erected on the site of this chapel. In 655 St. Landry, bishop of 
Paris, was buried there. 

Abbon, canon of Saint-Germain-des-Prés, who was a witness in 
886 of the siege of Paris by the Normans, wrote on that event a Latin 
poem. From that work it appears that the church of Saint Germain 
(called Saint-Germain-le-Rond, on account of the form it then had) 
was taken by the Normans, fortified, and surrounded by palisades and 
ditches. The neighbouring street has taken the place of these ditches, 
of which we may still trace some vestiges, and which without doubt 
gave to it the name it now bears—Rue des Fossés Saint-Germain- 
l’Auxerrois. 

The monks of this abbey having been secularized, this monastery 
became the collegiate church, surrounded by a cloister for the canons 
(which has since become the Rue des Prétres), and a school for the 
instruction of clerks, which has given to the part of the quay where it 
was situated the name of Quai de 1'’Ecole, and round it there were 
plantations, seen in an engraving by Israel Silvestre (1660). 

The church being in a ruinous state, was rebuilt, about the year 
1000, at the expense of King Robert. The grand entrance, which is 
very rich in architecture and sculpture, was not constructed till the 
year 1433, and was executed by Jean Gausel, a stone-mason, for the 
sum of 960 livres. 

The pretty Gothic portico in front of this portal is of a good style, 
and very much admired: we do not share the opinion of certain 
writers, who place the construction of it a century or two before that 
of the grand portal. We think that if Jean Gausel was not the 
author, there is no doubt that it was executed by one of his fraternity, 
who may have taken the work, and agreed with him upon the 
style and kind of architecture, in order to form a union between 
their two constructions: for the materials were the same, the courses 
of stone are throughout on the same level, the arches unite together 
perfectly, and in short, the character of the architecture is in all 
parts the same. 

It is unnecessary to remark, that the miserable construction in 
plaster which surmounts and disfigures this beautiful portico, is of 
modern construction. 

Each of the lateral facades had an entrance open to the cross of 
the church ; to the right of the southern entrance there was a tower, 
surmounted by a spire very beautifully carved. Here was the bell 
which gave, it is said, the signal for the massacre on St. Bartholomew’s 
day, the 24th of August, 1572: the tower and spire have since dis- 
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appeared. The present tower and belfry are very modern, and not 
nearly so lofty as the ancient; it is so low that we cannot see it from 
the space in front of the church, and its very existence is not 
generally known. 

The small gate, leading to the rond-point, north-east of the church, 
towards the end of the cloisters, built in the 15th century, is of a 
style altogether different from the rest of the edifice. The general plan 
of the church is one of great regularity, an unusual circumstance in 
Gothic architecture. 

Among the most curious antiquities in the interior of the church of 
Saint-Germain the tombs of distinguished persons of all classes may 
be particularly mentioned. Among others may be seen those of 
Beliévre, chancellor of France; Concini, marshal of France ; 
Phélippeaux, sccretary of state; D’Aligre, chancellor of France ; 
Malherbe, the poet ;*Henriette Selincart, wife of Israél Silvestre, 
whose portrait was painted on the tomb by the celebrated Lebrun ; 
Dacier, of the French Academy, and of the Belles Lettres; Caylus, 
the antiquary ; Warier, the painter, sculptor, and engraver; Samson, 
the geographer; Mellan, the painter and engraver; Houasse, the 
painter, director of the French Academy at Rome; Hella, Santerre, 
and Coypel, painters; Sarrasin, Desjardins, and Coysevox, sculptors ; 
Leveau and Dorbay, architects, &c. 

We might be tempted to search among these tombs for that of 
Claude Perrault, to whom we are indebted for the colonnade of the 
Louvre; but Claude Perrault lived with his brother Charles, the 
academician, in the Pays latin, and his tomb was in the church of 
Saint Benoit, his parish, where he was buried in 1688. This church, 
which a long time served the purpose of a warehouse for flour, has 
since become the theatre of the Parthenon. 

In 1795 St. Germain |’Auxerrois was converted into a manufactory 
of saltpetre. The théophilantropes, afterwards, for a time met here 
and inculcated their doctrines. In 1805 Napoleon restored the 
church to its religious destination. A popular commotion took place 
here on the 13th February, 1831, on the occasion of a funeral service 
at this church in memory of the Duc de Berry, and of the inaugura- 
tion, on the funeral decoration, of the bust of his son. The whole 
edifice was then menaced with destruction, and since that time the 
church has been abandoned to neglect and ruin. It has become a 
question whether it should not be destroyed for the works of the 
Rue Louis Philippe. Eloquent appeals have been made for its 
preservation, and it yet remains to be seen whether these will be 


crowned with success. 
J.V. 


EGYPTIAN ARCHITECTURE. 
TEMPLES AND PYRAMIDS, 


(From the Lectures recently delivered by Professor Donaldson, 
at the London University.) 


Temries.—Having considered three of the poaded accom- 
paniments of an Egyptian temple, the sphinxes, colossal figures, and 
obelisks, and their relative situations outside the sacred enclosure, we 
shall now proceed to the examination of other details in their gene- 
ral arrangement and proportions. . 

The propylon is the huge yr! which encloses the end of the 

olike the propylon of Greek architecture, which is a 

central feature of minor im and occupying only a small 

of the front, the tian propylon extends its whole 

At Luxor, the mass is 200 feet wide, and the height 

100 feet, that is, one half the width. It may be considered as com- 
posed of two distinct pyramidal masses, united by a central 

each pyramidal mass being at the neck of the cornice 4-5ths of the 

width at the base. The cornice is 1-12th of the whole height, and 
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is, consequently, in the eyes of those accustomed to Greek architec- 
ture, wanting in size and boldness. There is a large bead which 
runs up the edge of the building, and is continued at the u part 
just under the cavetto, forming part of the cornice. re are 
sinkings in the face of the Propyla, to receive the masts which were 
put up on the festival days. ese masts were painted, and had 
hieroglyphics on the face, and there were flags at the top. They 
were attached at the upper parts by blocks of wood, let into the 
construction, for which holes were purposely left. The whole 
surface of these pyramidal masses was covered by sculptured 
pictures, which were originally also coloured. 

The central doorway exceeded 1-6th of the whole width of the 
propylon; its height was nearly twice its width; the opening 
of the doorway at Karnac is 14 feet 6 inches wide, and 45 feet 
high; and the aperture does not diminish at the top, but it has 
the usual cornice, and is surmounted with the winged globe, common 
to all entrances. The thickness of the propylon eq 1-7th of the 
width: this however is not solid masonry, but contains various cham- 
bers and staircases. 

The portal being passed, brings us into the first court, surrounded 
by a colonnade, sometimes with a single row of columns, sometimes 
with a double row, at other times with columns on two of the sides ; 
but it is to be observed that the roof and entablature ot this portico 
do not continue over the passage-ways at either end. In small 
temples, we have observed that, Retead of columns, there are square 
pillars with figures in front of them. At Luxor, the columns of the 
first court are about 33 feet high, and are in a double row all round. 
At the further end, the seated colossi are repeated near the door- 
way; two of these still remain, and two have been taken away. 

The further end of the court is enclosed by another huge propylon, 
the central , ~y~ of which is now the only part remaining ; it was 
probably as large as the first one. In some temples there were 
many propyla erected by successive kings, who enlarged the sacred 
precinct by the continued addition of fore courts, each with its pro- 
pylon. The second propylon brings us to a very interesting portion 
—it is the great hall. At Luxor, there exists now at this point on! 
a central avenue of columns of colossal dimensions, and probably this 
may have been only a central avenue and coort, as we find in the 
building at Karnac. But a vast quantity of columns remain, as in 
the temple of Karnac, with the large central avenue immediately 
after passing the second propylon. This central avenue consists of 
columns 11 feet in diameter; each rests upon a now mis-shapen slab, 
about 1-8th of the diameter high, restored by Champollion Figeac, 
as atorus with hieroglyphics ; the shaft of the column is 3 diameters 
high, the cap | diameter, and above this is a square die |-3rd of a 
diameter high, —— a total nage of the torus, shaft, cap, and die, 
of 34 diameters. e bottom of the pillar at the torus is rounded 
inwards, and contracts to 5-6ths of the diameter, commencing 
at 2-5ths of the diameter above the torus. From that part to the 
cap, there is a regular diminution, so that the shaft immediately 
under the cap is 5-6ths of the diameter. The ordinary law of this 
bulb-headed capital, is to swell out immediately, 80 as to equal the 
lower diameter of the column, from which point it diminishes up to 
the die, which is 3 of a diameter wide, so that the whole diminution 
equals § of the lower diameter of the column. 

In some instances the die seems to be quite distinct from the 
column, as though it were no part of it, and served to the 
capital from oa ter goed We, who ae - = @ ar- 
rangements o e ers, are apt to t in the same 
light as the abacus of the Greek Doric, and it corresponds to it in 
the bulb-shaped capital. But in the leafy capitals, and where the 
flower seems quite expanded, this die, which is as wide as the upper 
or contracted part of the shaft, becomes so small, that it seems a 
distinet and feature from the column. if we look at 
the omen, S the tem oo Denderah, it same rs complete — 
the ex an e arrangement at the seems to a 
distinct feature. “The entablature consists of an architrave and cor- 
nice, both which equal about 2-1iths of the whole height of the order, 
or 2-9ths of the height of the column, and die over it. The architrave 
is a little less than 4 the height of the entablature, or if the torus 
be considered as to the architrave, and not to the cornice, 
then the architrave is a little b than the cornice. Above the 
torus, there is a cavetto with a fillet over it, 4 or } thecavetto. The 
cavetto is sometimes channelled with flutings, which are painted with 
alternate colours, Bins, Sed, gree, Of yanene. as the taste 
of the architect may have directed. architrave is bed with 
hieroglyphics in one or two lines. The shaft of the column is 
ally di ed into three heights of sculptures, divided by 
bands. The lower third has sometimes large water-leaves of various 
co at others on Sanaa Kae of techage of the water leaf, 
con! . 
figures 











106 


cartouches, surmounted by the royal or divine emblems and feathers. 
The upper part of the shaft had frequently horizontal bands or rib- 
bons of variously alternating colours, and frequently the lower swell 
of the capital had also these horizontal bands, At other times there 
were two rows of hieroglyphics, with an intermediate narrow band 
of the same. The square die over the capital contained, if not orna- 
mented with sculpture, a channelled hieroglyphic of a cartouche, 
with the name of a king. Such are the details of the order of the 
Great Hall at Carnac. Above is an attic, or clerestory, consisting 
of square piers immediately over the columns, in width less than the 
die over the capital of the colamn, and in height equalling 4 
that of the order. The faces are covered with hieroglyphics and 
sculptures. Above isa beam equal to § of the height of the pier, 
enriched in the same manner with hieroglyphics. The spaces be- 
tween the piers are filled in with thin slabs of stone, perforated with 
perpendicular slits or apertures, for the admission of light and air 
into the Hall below. Kaove the architrave, or beam, were placed 
the transverse beams to receive the slabs, which formed the cover- 
ing, or roof. 
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The capitals may be divided into the bud shape and expanded 
form. If we look at the capitals from Luxor, we find that the 
Egyptians adopted flowers as the first types of their columns, and 
that the varieties correspond with those in nature. In fact, some 
shafts of columns represent a bundle of stems tied together, as at 
Beni-Hassan, and the bottom expands, instead of contracting in imi- 
tation of the butt-end of the m-tree, next the root. Sometimes 
the overhanging edge of the top of the capital is one continuous line, 
as in the capital from Luxor; at others it is broken into divisions, 
as in the one from Philoe, forming curved forms in thecircumference, 
sometimes equal, and at others varying in size. The varieties in the 
mode of ornamenting the hollow of the vase of the capital, are innu- 
merable, and it must be owned that the tians have evinced more 
design and imagination therein than the Greeks or Romans. 

e may now consider the purpose of this hall. It would appear 
that the temple itself of the ptians often formed but a compara- 
tively small part of the sacred group: propylon succeeds propylon, 
oy pts ee Pb mye py _ the ened prac Probably 

this pomp of introduction was for the purpose of givi ignity to 
the fane ; or it may have been that the Coulecshai of the on diem 
worship required these courts, in which distinct sacrifices may have 
been offered for the various classes of worshippers, jing as 
they were more or less initiated into the solemn rites and mysteries 
of the mythology. The central avenue of larger columns seems to 
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point out some peculiar purpose, and it is probable that a procession 
pone along it, and this was apparently for the purpose of great 
onour to the god when carried in the procession. In fact, in the 
temple or palace at Karnac there is a lofty central colonnade, and 
also in the first court-yard. But the rest of the hall was to give 
shelter to the worshippers while they waited the approach of the 
god or the time of sacrifice, which was possibly offered in the court 
ards. The hall at Karnac is 345 feet wide by 155 feet deep. The 
columns are 10 feet 8 inches in diameter, and 66 feet high; the 
less 8 feet 6} inches in diameter, and 42 feet high. Their size must 
have given an imposing appearance to the structure, and the scene 
must ~ been very splendid, from the vast quantities of painting 
on the walls, columns, and ceiling. 

The next court has porticos on three sides, and on the fourth is 
the pronaos or porch, which consists generally of a more ificent 
and larger order, than those p ing the courts or s. But 
at Luxor the columns are the same in size as those of the court, 
which here form, as it were, part of the pronaos or porch, of the 
h or open form, presenting the entrance of the temple 
more studded with columns, and consequently with deeper gloom and 
more solemn aspect. 

The frontispiece in different temples is variously arranged. At 
Luxor the columns are free and disengaged, somewhat like the 
Greek and Roman temples in antis. But more frequently the col- 
umns are closed in the lower pet by an inter-columnar parapet or 
enclosure. The object of this is not very apparent. as it 
to exclude from obtrusive gaze the hallowed solemnities of the 
inner penetralia ? Was it to afford a shade within which the worship- 

rs might attend the rites of their religion, defended from the burn- 
ing sun? These are questions in the solution of which we have 
no authority to guide us. 

These intermediate parapets certainly detract from the dignity of 
the columns which they seem to epclose. Let us contemplate the 
elevation of the Temple of Denderah. There are six columns and 
the angular piers. ‘The whole face of the temple inclines backward, 
to give the appearance of greater strength and durability to the 
mass. The piers are wider at the bottom than at the top, the inner 
line being perpendicular, the outer one following the inclination of 
the body of the building. The torus at the angie runs up under the 
cornice, and there takes a horizontal direction. Above is the cornice 
with its hieroglyphics, and over the centre the —— globe and 
serpents. The central outer columniation is wider the other, 
being 2¢ diameters, the others less than 14. The intercolumnar 
enclosure exists here 2 2-3rds diameters high, but the centre one is 
nearly 4. A remarkable feature in the central enclosure is, that the 
cornice does not run through, so that the middle is left quite 
free. Why was this? Did it always remain so? Or was it closed by 
gates or a screen ? 

The side enclosure has a regular cornice, in the centre of which 
there is a winged globe and ts as usual, and above a row of 
crowned serpents, The centre is occupied with a picture of three 


res, 

*erhe columns are straight from the plinth to the cap, with a regu- 
lar diminution, but the caps consist of the Isis human head, with 
tresses hanging down on each side of the face. There are four rows 
of columns, making twenty-four in all to form the porch. The 
sculptures on the front follow the usual order of oe On the 
angular piers there are four rows ; the lower one is as high again 
as the three upper ones, consisting of two large and a small one 
between them, as though it were the king worshipping the Divinity ; 
but both are standing. Each of the upper rows consists of two gods 
and a wonsvepes. the former seated. 

The shaft of the column is divided into several rings, with a lofty 
central compartment and figures. 

Upon entering the porch we find the whole of the surface covered 
—O se The ceiling has an azure ground with a series of 
sacred hawks and cartouches ; and gilt stars on a blue ground. The 
front wall presents the same elevation as the front of the 
itself, with its circumscribing torus and cornice, and the door is 
decorated with architraves and the usual wi ete 

We then come to a variet fhe ng age or pele, which it is 
difficult to appropriate catistac , for we megs ow where the 
devotional exist, and where the residences of the priests begin ; 
but it seems probable that the statue of the god was in the inmost 
sanctuary called £yx0s, or Sekos, or perhaps the sacred animal wor- 
shi by this people was kept there. 

Peon ese remarks we may have some idea of the profusion of 
sculpture upon the walls of an Egyptian temple. The whole was 
coloured, and this variety served as a relief to the otherwise sombre 
a ce of massive straight walls which formed the exterior of 
Egyptian temples. All the architectural details were also painted ; 
and though a person unaccustomed t see the walls of a large build- 
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ing 80 decorated might angen the effect to be far from pleasing, no 
one who understands the harmony of colours will fail to admit, that 
the Egyptians were well acquainted with their distribution and 
proper combinations, and that an me temple was greatly im- 
proved by the addition of painted sculptures. 

It is impossible to give an adequate notion of a large temple whose 
details are so made up, or to give the general effect of this kind of 
clair-obscur ; but an idea may be conveyed of some parts from the 
capitals of the columns. The introduction of colour in architecture 
was not peculiar to the Egyptians,—it was common to the Etrurians, 
and even to the Greeks. 

Red and blue seem to have been generally used for the ground, 
and these two with green were the principal colours introduced in 
Greek architecture, many members of which were also gilt, as the 
shields, gutte#, and other prominent details; but there is yet no 
proof that the flesh of statues or bas-reliefs has been painted, and 
many suppose that the shafts of columns were always white, the 
coloured parts being confined to the entablature and pediment. 

In tian buildings, indeed, it sometimes happened that the 
shafts of columns were merely covered with white stucco, without 
any ornament, and even without the usual line of hieroglyphics, and 
the same — of coating certain —- — was common in 
Greece. e Egyptians always put this layer of stucco or paint over 
stone, Pirro qualit might be; and we are surprised to find 
the beautiful granite of obelisks and other monuments concealed in 
a similar manner, the sculptures engraved upon them being also 
tinted, either green, blue, red, or some other colour, and frequently 
one and the same throughout. 

Whenever they employed sandstone, it was absolutely necessary 
to cover it with a sa of smoother and less absorbent nature, to 
prevent the colour being too readily imbibed by so porous a stone, 
and a coat of calcareous composition was laid on before the paint 
was applied. When the subject was sculptured, either in relief or 
intagho, the stone was coated, after the fi were cut, with the 
same substance, to receive the final colouring, and it had the ad- 
ditional advan of enabling the artist to finish the figures and 
other objects with a precision and delicacy in vain to be expected 
onthe rough and absorbent surface of sandstone. 

The tians mixed their paint with water, and it is probable 
that a little portion of gum was sometimes added, to render it more 
tenacious and adhesive. In most instances we find red, green. and 
blue adopted, an union which, for all subjects, and in all parts of 

was a icular favourite; when black was introduced, yel- 
low — pas seumiamnst or reeeenes 4 with it, and in like man- 
ner sought for every hue its congenial companion. 

The cpaminotion of the colours used for painting the walls at 
Thebes, led to the conjecture that the reds and yellows were ochres, 
e blues and greens metallic, and pre from copper; the black 
a lamp-black, and the white a finely levigated and prepared lime. 
An a was made by Dr. Ure, of specimens brought by Sir 
T.G. Wilkinson, from Thebes; the colours were green, blue, red, 
black, — and white. 

green colour washed from tbe stones with a sponge, and 
afterwards evaporated, consists of blue glass in powder, mixed with 
little ochre, and particles of colourless glass, to which it owes its 


@ pigment scraped from the stone, is a pulverulent 
like composition, without the ochreous admixture, 
ith a little of the chalky matter used in the distemper 


3. “ The red pi t obtained by ing the coloured stone in 
S Lings with a wet sponge, ney liquid 

i presence of glutinous 

i great measure in muriatic 


> 


bole. 

4. & The white pigment scraped from the stone in the tombs of 
the kings, is nothing but a very pure chalk, containing hardly any 
alumina, and a mere trace of iron. 

5. “The yellow pigment is a yellow iron ochre,” 
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decorated with scu)pture are laid waste ; the ground is covered with 
hillocks of sands, and it is scattered over with human bones, 
blanched by time, the remains of the earliest periods. At Geezeh 
are to be found the pyramids most noted for their size. In order 
to appreciate these wonderful works, they should be studied on the 
spot. They appear to diminish in height as the spectator draws 
near to them, und it is only when he touches the blocks of stone 
of which they are composed, that any correct idea can be formed 
of their immensity. e first — of stone rests upon the rock, 
which forms the plain itself, and this course is placed in a per- 
fectly straight line, with a face at an inclination of 7 or 8 inches 
from the perpendicular. Under this first course, which is let inte 
the rock, is cut a regular plinth of 5 feet 84 inches high. The rock 
which forms the basement is naturally elevated nearly a hundred 
feet above the waters of the Nile, and forms a solid mass, of which 
the base is not discovered, at the depth of two hundred feet. 
Its surface is deprived of ev species of vegetation; no vesti 
of mankind is to be traced but by human bones, which are pitilessly 
exhumed from the tombs. 

Over the first course, which is let into the rock, may be counted 
two hundred and two others; each upper course sets back from the 
one under, nearly 94 inches to each toot in height, forming so man 
steps ; these two hundred and three ~— akove the plinth whic 
bears them, give the vertical height of the pyramid 480 feet, 9 in- 
ches, and a fraction (139 metres, 117 millim), but in the actual state 
of the monument, one sees that two courses at least have been 
taken away from its summit. Bearing in mind this destruction, and 
the plinth formed in the rock, the entire and original height of the 
great pyramids must be 450 feet, less a few inches, which is almost 
double the height of the towers of the church of Notre Dame, at 
Paris. The base of the monument has been measured at the line of 
the casings of the first course, and it has been acknowledged to be 
764 feet ; hence results a bulk of 93,391,360 cubic feet, without taking 
note of the voids which exist in the interior. 

The materials used in this colossal construction, were drawn from 
the quarries of Thoruh, on the right shore of the Nile, precisely 
in front of Memphis. These quarries of white stone were worked 
in the time of the Pharoahs, the Persians, the Ptolemies, the Ro- 
mans, and the Arabs. Many inscripticns, traced during these various 
peng bear witness to the fact; recent travellers in Egypt have 
there discovered the names of Augustus, of Ptolemy, and ot Achoris, 
and two sculptured steles found in the two largest of the quarries 
proved that they were opened in the 22nd year of the reign of Ama- 
sis the Pharoah, predecessor of the 18th dynasty, and the materials 
which were taken from hence were pry ee in the repairs of the 
temple of Apis, Phtha, and Ammon, at Memphis. examining 
the stones of the facings ot the galleries, and of the lower chamber 
of the pyramids, they have also decided that these stones must have 
been brought from the quarries of Thorah and Messarah, in the smal- 
ler chain of Arabia, now called Moka Tam. 

The use el 1x: ——— > pen bern as one easily 
perceives that it i to lay stones with greater ion, to 
produce straighter lines, and joints more pertect. than Ener the 
interior of the great pyramid. Each stone at its four angles is let 
into the following one ; the lower stone is hollowed 2 inches, and 
receives a like projection of the upper one, and thus each angle is 
tied in all its height, so that at no point has the least opening or 
the slightest settlement been discovered. According to the tradi- 
tions of various epochs, the great p ids must have been faced 
externally, as the steps were cov: with stones in form of a tri- 
angular prism, which filled up the vacuum of 
surface of each side of the p was also an inclined plane. 
Herodotus is of this opinion, and many writers have adopted the 
idea. It even that of 


ment, which filled them with admiration on visiting it, but with the 
and of 
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who followed the Greeks and Latins, have only added to their doubt- 
ful assertions. We do not undertake to reconcile them, we only 
state facts accredited and authenticated by the opinions and obser- 
vations of those, on whose judgment we may rely. 

‘The great pyramid, in each of its four angles, faces one of the car- 
dinal points. It is with great difficulty at the present time that we 
can trace so extended a meridian without deviation; and from this 
exact correspondence of the great pyramid with the cardinal points, 
may be drawn an important fact for the physical history of the 
globe ; it is this, that during many thousands of years, the position of 
the terrestrial axis has not varied in any sensible degree, and the 
great pyramid is the only object on the earth which, by its antiquity, 
can furnish a similar observation. 

The face of the pyramid to the north-east is that in which is the 
present entrance, on the level of the 15th course, and at 45 feet ele- 
vation above the base. Chance led to its discovery. “ At the time 
when search was being made to penetrate into the pyramids, the 
taking away of the facing brought to light a construction different 
trom the rest ; it was that which tormed the entrance to the narrow 
gallery. This first passage is 75 feet in length; it ends at another 
one of the same proportion (3 feet 5 inches in height and width), 
but in arising direction, and it is 200 feet in length, A large block of 
granite closes it exactly at the intersection of the two es, and it 
was necessary to overcome this obstacle by breaking the softer stones 
which composed the mass of construction to the right of the gallery, 
and candi to its direction. We thus enter the second gallery. At 
its extremity is a landing, and to the right is an entrance to a deep 
shaft cut in the rock. Then begins a horizontal gallery of 114 feet 
in extent. It conducts you to a chamber called the Chamber of the 
Queen, which is 17 feet 10 inches long, by 16 feet 1 inch wide. It is 
empty. 

On returning to the entrance of the horizontal passage, you go into 
a new gallery 125 feet long, and 25 feet high, and 64 feet in width. 
On each side are benches, 21 inches by 19 inches in width. Twenty- 
eight holes of 12 in, by 6} in depth, have been sunk in each bene 
Eight courses, the cne overhanging the other, form the wall ot this 
gallery, and give the appearance of an arch in the ceiling. At the 
extremity is a landing, and thence a vestibule, which Faas to an 
opening 3 feet 3 inches wide, by 3 feet 5 inches high, and 7 feet 10 
inches long; this is the entrance to the upper chamber, called the 
Chamber of the King, an entrance formerly blocked up by masses of 
stone. This room is entirely constructed of large blocks of granite, 
perfectly worked and polished. 

At the western extremity of the chamber may be seen the sarco- 
phagus, which is also of granite, 7 feet 1 inch long, by 3 feet | inch 
wide, and 3 feet 6 inches high ; it is placed in a direction from north 
to south; its lid has not been seen ; hollow spaces exist above this 
sepulchral chamber, about 3 feet high. he stones which form 
these chambers are also of granite, and are worked without being 
polished ; those of the floor, which form the upper part of the ceiling 
of the royal chamber, are rough and unequal, hence results froim this 
hollow part various ceilings above the royal chamber, calculated to 
preserve it from the weight of the superincumbent mass. 

‘The shaft already mentioned at the entrance of the horizontal gal- 
lery, is principally hollowed out the rock, of such confined dimension 
(22 in. by 24 in.), that a man may crouch, but not turn himself; it 
is nevertheless the work of human labour, and is of great depth. 

The great pyramid, like all the others which exist in Lower Ezypt, 
wasatomb. ‘The royal sarcophagus occupied the sepulchral cham- 
ber ; the lower room might have been used for religious ceremonies. 

One great fact prevails throughout; no writing has ever been 
found inthe great pyramid ; the sarcophagi in ape are absolutely 
without any inscription, both inside and out. The ancient tombs of 
Thebes, and all the sarcophagi which are found there, those even of 
secondary importance, are absolutely covered with hieroglyphic ; 
the antiquity of the pyramids will explain the difference. 

It appears that at the period when they were erected, the use of 
writing was unknown; the graphic system was not organized ; in fact, 
the art of giving form to speech, and so to address the eye, did not 
then exist. 

Sensaouphi, successor to Souphi (who was 26th king after Menes), 
also erected a large pyramid near that of Souphi, for atomb. Mank- 
herri, 3rd king, followed the example of his predecessors; the three 
great pyramids of Geezeh are the tombs of these three kings. 

The principal part of the stone composing the pyramid was taken 
from the rock on which it is built; the blocks are roughly squared, 
but are in ular courses, ing from 4 ft. 10 in. to 2 ft. 2 in. in 
height, in which the breaking of the joints is carefully preserved. 
Wherever these courses are exposed to sight, as in the platform at 
the top of the mepeens in the queen’s chambers, and in the passage 
leading thereto, and likewise in some other places, at the exterior 
angles, circular holes are to be observed, about 8 inches in diameter, 
and 4 inches deep, apparently intended to support the machinery 
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mentioned by Herodotus (b. 11, 125) to have been used for raising 
the stone from one course to another, and which seems to have been. 
similar in construction to the “ Polyspaston” described by Vi- 
travius. 

The stone for the revetement or casing of the exterior, and for the 
lining of the chambers and is a compact limestone, known 
to geologists by the name of swine-stone, or stink-stone, from emit- 
ting, when struck, a fetid odour. It was brought from the Gebel 
Mokattan, on the opposite, or the Arabian side of the valley of the 
Nile, and the ancient quarries seem to have been in the neighbour- 
hood of the present village of Jourah. It is of a very compact for- 
mation, with but few fossil remains. The rocks on the Lybian side, 
where the pyramids are placed, are, on the contrary, of a loose and 
granulated texture, abounding in marine fossils, and consequently 
unfit for fine work, and liable to decay. 

The blocks appear to have been finally prepared on the level rock, 
in front of the northern face of the p id. The stone cuttings 
and rubbish were thrown over the face of the rock in prodigious 
quantities, where they still remain. The mortar used for the casing 
and lining of the passages, was composed entirely of lime; but in 
the body of the pyramid, it was tormed of ground red brick, gravel, 
Nile earth, and crushed granite, or of calcareous stone and lime, and 
of liquid mortar, of desert sand and gravel only has been used. 

The joints of the casing stones which were discovered at the 
base of the northern front, those in the king’s and queen's chambers, 
and also in the passages, are so fine as to be scarcely perceptible. 

The pavement was | ft. 9in. in thickness, and extended in the 
centre 33 ft. Gin. beyond the original base, but at the excavations 
eastward and westward of the centre, it was not more than 12 or 
13 ft. wide. The stones composing the pavement are not rectangu- 
lar, although carefully and beautifully fitted together. 

Under this pavement was found a fissure in the rock, which had 
been filled up with small stones, grouted together with gravel, with 
a wedye-shaped course of stones fitted into the rock, at the surface. 

The discovery of the casing was accidental: it has, however, put 
an end to all doubt on that subject, and has established the fact, that 
the pyramid was covered with a smooth revetment. It has, also, 
given the angle of the original exterior, which was 51° 50‘, and has 
greatly assisted in measuring the base. The pavement is of the 
finest description outside the line of the building, but where it was 
to serve as a foundation, it has been levelled with the greatest exact- 
ness, and the joints made perfectly even. Nothing can exceed the 
beauty of the casing stones, two of which were perfect when first dis- 
covered ; they had been polished down to one uniform surface: the 
joints were scarcely perceptible, and not wider than the thickness of 
silver paper ; and such is the tenacity of the cement with which they 
are held together, that a fragment of one that has been destroyed re- 
mained exactly in its place, notwithstanding the violence to which 
. _ been exposed, and could scarcely be removed without being 

roken. 

In preparing the base of the pyramid, proper care was taken to en- 
sure the stability of the superstructure, by levelling the rock toa 
flat bed, and where advantage was taken of it, to form part of the 
body ot the pyramid, it was stepped up in horizontal beds, according 
to the thickness of the layers of stone used in the building. 

The lower tiers of stone in the second pyramid, about 7 or 8 feet 
in height, have been faced with granite, as described by Herodotus, 
but with the exception of the entrance passage, composed of the same 
material, the masonry is by no means equal to that of the great 
pyramid. Mr. Perring is of opinion that the interior is divided by 
massive walls of wrought stone, into square compartments, filled up 
with a gigantic sort of rubble work composed of large blocks and of 
mortar ; but, however this may be, it is so irregularly built, that since 
the removal of the casing, the desert sand and rain have penetrated 
in several places to a considerable distance, and it was owing to this 
looseness of construction that Belzoni was unable to work his way 
through the stones which had collapsed in the forced entrance sup- 

to have been made by the Caliphs; and that in 1837, the 
Arabs could not be — another part of it. It is therefore 
surprising, how this great c could have been originally made. 

The blocks on the summit uf the building have been thrown down, 
so as to leave a platform of about 9 feet square, and to the distance 
of from 130 to 150 feet from the top, a of hard stone yet re- 
mains, pe probably on account of the ulty of removing it, at 
80 t a height. 

t would indeed a , that the whole building was covered over, 
when it was visited by Sandys in 1610, by M. de Villamont in 1618, 
and by Professor Greaves in 1638; but it is described by M. Carreri 
to have been dilapidated in 1693, although that account is in some 
degree contradicted by M. Fourmont, wno travelled in 1755, But 
Colonel Howard Vyse’s work on the pyramids is by far the best au- 
thority extant upon the dimensions, construction, and other particu- 
lars of these extraordinary buildings. 
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AN ACCOUNT OF THE RECLAIMING AND DRAINING 
OF LAND IN THE BEDFORD LEVEL, COMMONLY 
CALLED THE GREAT LEVEL OF THE FENS. 

BY HARDY WELLS, C. E. AND SURVEYOR. 
(Continued from page 80.) 

From the termination of the Mercian kingdom to the close of the 
13th century, no attempt seems to have been made to drain this 
country. In the time of William the Conqueror, however, a road was 
made across the fens of Ely, as appears from the ledger-book of that 
monastery. (See Bibl. Bodl. i, 69, lib. ii. f. 26 0). As in all 
other histories of the period, the fabulous and supernatural prevails in 
the narration. Edward the Confessor, according to the monkish 
historian, appeared to a certain countryman who lived in Exning, in 
Suffolk, in a vision, and commanded him to go to the Bishop of Ely, 
and desire him in his name to make a road on which he eould walk 
to see St. Audrey. The Bishop, receiving the message, “ delayed not 
to make inquiry how this business might be done, and finding that no 
man durst, for what charge soever, undertake to accomplish it, there 
stept out a certain monk of that abbey, called John, a soft man to all 
outward appearance, who told the Bishop that he would, by God's 
help, perform the work. Whereupon, setting a hand therewith, he 
began to measure the distance from Soham to Ely, and to cut down 
the reeds which stood in his way, and also to make bridges over the 
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river, and so went on in raising the said causeway, which he perfected 
in a very short time, to the wonder of all men who saw it; that cause- 
way being still called Soham causeway.” 

Sir W. Dugdale adds, that Soham is celebrated for two other 
things: “ First, for the great meer that heretofore made the passage 
by ships and boats very dangerous to those who came into the isle 
that way before the causeway was made.” But this meer bas been 
since drained, and contains some of the finest corn and pasture land 
in the fens, and is a good example for the draining of Whittlesey Mere 
and the land adjoining. “Secondly, for that the body of Felix, 
Bishop of the East Angles, was translated from Domne hither.” 

Dugdale gives an account of great inundations at Wisbeach in the 
years 1236, 1253, 1258, 1285, and 1288. I am inclined to think 
that it was before either of these periods, probably between the ninth 
and twelfth centuries, that the Great and Little Ouse were joined 
together, for I find that in the twelfth century the Wisbeach outfall 
was decaying for the want of back or highland water to scour the river, 
and that Lynn river was increasing to an incredible size, In 1289 a 
Commission of Sewers was appointed to view and repair the banks 
at Tylney and Islington, broken by the raging of the sea; and in the 
year following there were great floods at Wisbeach. In 1335 “ Key- 
sand Stores” were found necessary, for the ground and banks of 
Tylney and Islington were daily torn up by the boisterous sea tide 
and floods of fresh waters. A jury presented in 1336 that within 
sixty years one parish church with the parsonage was, by the breaking 
in of the sea, ruined; and that within thirty years a manor house 
with twenty messuages and one hundred acres of land, were destroyed 
at Wigyewhall. 

No serious attempt, however, was made to adopt a general system 
of drainage, until after the middle of the 15th century. 


“ About the year 1463 (for [ cannot attain the certain year),’’ says 
Fuller in his Church History, ‘‘ some considerable persons of our nation 
undertook the drainage of the Fennes near to Cambridge. They wanted 
not Dutchmen out of the Low Countries to assist them (where each 
peasant is born a pioneer), and vast summes of money were expended in 
making of dytches, and bankes impregnable (as conceived) against all 
assaults of inundations. But in the next year, being a wet and windy 
winter, down comes the Bailiffe of Bedford (so the country people com- 
monly called the overflowing of the River Ouse), attended like a per- 
son of his quality with many servants (the accession of tributary brooks), 
and breaks down all their paper banks, as not water-shot free, reducing 
all to the former condition. This accident put the wits of that and sue- 
ceeding ages upon the dispute of the feacibility of the design, and let us 
sumne up the arguments against and for this undertaking. 

These arguments will be quite new to the engineer of the present 
day, and equally inapplicable to his practice, but they will tend to show 
the state of public feeling in the time of the writer. If excuse were 
required for their introduction in this paper, it might be found in the 
elegance and ingenuity with which they are written, but they possess 
other attractions to repay the perusal. 

“First ARGUMENT.—Some objected, that God saith to the waters, 
hitherto shalt thou come and no further. It is therefore a divine prero- 
gative for man to presume to a other bounds to the water than what 
God hath appointed. Even the heathen man was so Christian as to say, 
Rebus divinitas cunstitutis manus non est injicienda, 

“« Answer.—The argument holdeth in application to the ocean, which 
is a wild horse, only to be broke, backed, and bridled by him who is the 
maker thereof ; but it is a false and a lazy principle if applied to fresh 
water, from which humane industrie may and hath rescued many con- 
siderable parcels of ground. 

“SECOND ARGUMENT.—Many have attempted it, but not effected it. 
None ever wrestled with it but LY od if not a fall, to the 
bruising, if not the breaking, backs. Many have burnt their 
fingers in these waters, and, instead of draining the Fennes, b> opal 
their own estates. It hath been almost ag yy 2 the 
the Red Sea into the Midland Sea to 
deavoured it. 


letting of 
the kings of Egypt who en- 
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‘* Answer.—Many men’s undertaking thereof insinuates the possibi- 
lity of the project, otherwise it is unlikely so many discreet persons 
would befool themselves in seeking what is not to be found. The failing 
is not in the inpracticability of the design, but in the accidental defaults 
of the undertakers, wanting either heads, discretion, or hearts, resolution 
or hands, assistants or purses, performance of pay to people employed 
therein. 

“‘TairD ARGUMENT.—Morton, Bishop of Ely (one of the wealthiest 
who was in that See), almost wasted his estate by cutting a water-pas- 
sage (known by the name of the New Leam), and well nigh beggared 
himself, in hope to enrich his town of Wisbeach with trading thereby. 

‘* Answer,—It is confessed a burden too heavy for the back of any 
single person, how great soever, and therefore it calls for a corporation 
of wise and wealthy persons to undertake the same. 

“ Fourta ARGUMENT.—An alderman of Cambridge (chosen a burgess 
in parliament) affirmed the Fenns to be like a crust of bread swimming 
in a dish of water, so that under eight or ten foot of earth it is nothing 
but mere water ; impossible, therefore, the draining thereof, if surrounded 
by that liquid element both above and beneath. 

** Answer.—Interest betrayed his judgment to an evident error, and 
his brains seemed rather to swim instead of his floating earth; for such 
as have sounded (as I may say) the depth of that ground, find it to be 
terra firma, and no doubt as solid to the centre as any other earth in 
Engiand. 

“Firta ARGUMENT.—The river Grant or Cam (call it what you please), 
running from Cambridge, will have its stream dried up by the draining 
of the Fennes. Now, as Cambridge is concerned in its river, so that the 
whole county, yea, the whole kingdom, is concerned in Cambridge, 
no reason, therefore, that private men’s particular profit should be pre- 
ferred before an universal good, or good of an university. 

‘« Answer.—It is granted the water of Cambridge kindles and keeps 
in the fire therein; no hope of sufficient fuel or reasonable rates, except 
care be taken for preserving the river navigable, which may be done, 
and the Fennes drained nevertheless. To take away the thief is no 
wasting or weakening to the wick of acandle. Assurances may be given 
that no damage shall redound to the stream of Grant by stopping other 
superfluous waters. 

“Sixth ARGUMENT.—The Fenns, preserved in their present pro- 
perty, afford great plenty and variety of fish and fowl, which here have 
their seminaries and their nurseries, which will be destroyed on the drain- 
ing thereof, so that none will be had but at excessive prices. 

“ Answer.—A large first makes recompence for the shorter second 
course at any man’s table; and who will not preferre a tame sheep be- 
fore a wild duck, a good fat ox before a well-grown eele. 

“‘SevENTH ARGUMENT.—The Fennes afford plenty of sedge, turfe, 
and reed, the want whereof will be found if their nature be altered. 

«« Answer.—The commodities are inconsiderable to balance the profit 
of good grass and grain, which those grounds if drained would produce. 
He cannot complain of wrong who hath a suit of buckram taken from 
him and one of velvet given in lieu thereof. Besides, provision may be 
made that a sufficiency of such waretrash may be preserved. 

‘‘Eigutnh ARGUMENT.—Many thousands of poor people are main- 
tained by fishing and prowling in the Fennes, which will all be at a losse 
of livelihood if their barns be burnt, that is, if the Fennes be drained. 

“ Answer.—It is confessed that many, whose lands are becrampt with 
lazyness, live (and only live as never gaining estates) by that employ- 
ment. But such, if the Fennes were drained, would quit their idleness, 
and betake themselves to more lucrative manufactories. 

“‘Ninta ARGUMENT.—Grant the Fennes drained, with great difficulty, 
they will quickly revert to their old condition, like to the Pontine 
marshes of Italy. This disease of the dropsy will return to the Fennes 
again. 

“ Answer.—If a patient, perfectly cured, will be carelesse of his 
health, none will pity his relapse. Moderate cost, with constant care, 

ill easily preserve what is drained, the Low Countries affording many 
proofs thereof. 

“Tenth ARGuMENT.—Grant them drained and continuing ; as now 
the great fishes therein prey on the lesse, so these wealthy men would 
devour the poorer sort of people, injurious would follow upon 
the enclosures, and rich men (to make room for themselves) would justle 
the poor people out of the commons. 

«« Answer.—Oppression is not essential either to drainage or enclosing, 
though too often a concomitant of both. Order may be taken by com- 
missioners of quality, empowered for that purpose, that such a portion 
of commons may be allotted to the poor that all private persons may be 
pleased, and an advance acrue to the common wealth. 
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“The generality of people,’’ our author continues, “‘ in that age were 
possessed with a firm opinion the project was utterly impossible to be 
brought to passe. The best argument to prove that a thing may be 
done is to do it. The Undertakers in our present age have happily lost 
their first name in a far better, of Performers, and of late the Fennes nigh 
Cambridge have been adjudicated, drained, and so are likely to continue. 
Very great was the ingenuitie, industrie (the eyes and hands of all grand 
designs), and expense in this action. For the river Ouse, formerly loiter- 
ing lazily in its idle intercourses with other rivers, is now sent the 
nearest way through a passage cut by admirable art, (the Old Bedford 
River) to do its errand to the German Ocean. 1 confess Cambridge 
ever looked on the draining of the Fennes with ® jealous eye, as a project 
like to prove prejudicial unto them ; and, within my memory, an eminent 
preacher made a smart sermon before the judges of the assizes on this 
text, ‘ Let judgment run down as waters, and righteousness as a mighty 
stream,’ wherein he made many tart reflections on the draining of the 
Fennes, inciting the judges to be tender of the University so much con- 
cerned therein. But it seems Cambridge was then more frightened than 
since it has been found the project is effected. The chiefest complaint I 
hear of is this, that the country thereabout is now subjected to a new 
drowning, even to a deluge, and inundation of plenty, all commodities 
being grown so cheap therein—so hard it is to please froward spirits, 
either full or fasting. Here even a serious body cannot but smile at 
their conceit who so confidently have reported and believed that the late 
drought these last three years proceeded from the draining of the Fennes, 
as if the sun arising in those eastern counties were offended that he was 
disappointed of his morning draught (which he formerly had out of the 
Fennes), and now wanted vapours, the materials of rain, whereof these 
moist grounds afforded him plerfty before. A jejune and narrow con- 
ceit, as if the cockle shell of fen waters were considerable to quench the 
thirst of the sun, who hath the German Ocean to carouse at pleasure. 
Beside, their fond fancy is confuted by the witness of this last summer 
affording rain enough and too much. As Cambridgeshire hath gotten 
more earth, so it hath gained better air by the draining of the Fennes, 
and Cambridge itself may soon be sensible of this perfective alteration. 
Indeed, Athens (the staple of ancient learning) was seated in a morose or 
fenny place (and so Pisa, an academie in Italy); and the grossness of 
the air is conceived by some to quicken their wits and strengthen their 
memories. However, a pure air in all impartial judgments is to be pre- 
ferred for students to reside in.”’ 


The attempts to drain the Fens in 1436 must have been of some 
good, for in 1450 Stowe says, “‘ Waters in the Fens were higher than 
ever known ;’’ but uo particular damage seems to have been done that 


I have been able to find any account of. In 1490, “ Morton’s 
Leam” (before mentioned) was cut by Morton, Bishop of Ely, for the 
purpose, it would appear, of getting the waters sooner to the outfall at 
Wisbeach, than by the circuitous route of the Old Nene. 

The next thing done towards the drainage was the appointing of 
an ordinance of Commissioners of Sewers, in the year 1566, for 
straightening Lynn Harbour, “ which, being wider than it was wont, 
caused the tide to ride higher to a foot at Salter’s Lode than it had 
done for twenty years.” This is the first mention I find made of 
the Eau Brink Cut; it has been lately stated that Badelade first 
suggested the propriety of straightening Lynn Harbour, but this will 
prove the inaccuracy of the assertion. In 1570 the bank of the Ouse, 
from Old Lynn to Magdalen bridge, was destroyed, not ten rods being 
left, and the whole country was of course entirely drowned. In 1690 
an act of parliament was passed to encourage any that would under- 
take the draining of the ‘ Great Level,” which was attempted in 
several parts by Carril, for the draining of Thorney Fens, and by 
Cocking and others in Londoner’s Fens, which were both gained and 
lost again. In July, in the same year, letters were written by King 
James to the Commissioners of Sewers for the Isle of Ely, the 
counties of Norfolk, Suffolk, Cambridge, Huntingdon, and Lincoln, 
encouraging draining, and signifying the appointment of Henry Tot- 
mel and John Hunt to view and contract for that purpose, and desired 
the Commissioners to aid them, and they were attended by Sir Cle- 
ment Edmonds, whose Report is the most ancient now in existence, 

“ Popham's Eau,” mentioned in the report of Sir Clement Ed- 
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monds, was not made by Lord Popham individually, but by commis- 
sioners who passed certain laws for a general drainage, to be executed 
within seven years from the time it wascommenced, when “ Popham’s 
Eau” was begun. The following year a great storm broke the bank, 
and the river at Well was in consequence stopped. In 1618, Sir 
William Aysloff, Kt., and Anthony Thomas, Esq., became under- 
takers to drain the Level, and were to have had two-thirds of some, 
and half of other grounds for their recompense ; but their attempt was 
unsuccessful. In obedience to an order dated 1618, made by the 
Lords of the Council, and given at Hampton Court, (vide Wells on the 
Bedford Level, vol. ii., p. 58), Mr. Atkyns was employed to report, 
and the report itself will be found in the 71st page of Wells’ History. 
In 1618, four decrees of Commissioners of Sewers were made at 
Huntingdon, ordering the scouring out of the rivers of the fens, and 
in the same year a petition was presented for straightening Lynn Har- 
bour. In 1622, all schemes appearing to fail, King James declared 
himself ready to undertake the work, but his efforts were also unsuc- 
cessful, for in 1630 the Commissioners of Sewers for the Great Level 
agreed with Sir Cornelius Vermuyden to undertake the draining of 
the Level, who was to have had for his recompense 95,000 acres ; but 
nothing was done in the execution of this plan, and in the following 
year a decree of the Commissioners was made at Lynn, under which 
Francis, Earl of Bedford, undertook to drain the Fens by the 1st of 
October, 1637, for which 95.000 acres of land were to be allotted to 
him ; during this period, the Earl spent no less than £1,000,000, In 
1635, a charter of incorporation was granted under the great seal, 
whereby the adventurers became incorporated by the name of the 
Governor, Bailiff, and Commonalty of the Society of Conservators of 
the Fens, but “ this charter (however beneficial its provisions) con- 
tained within itself the seeds of its own dissolution, and the Corpora- 
tion thereby appointed was eventually dissolved for want of a due 
succession of its principal parts, but many of the provisions are still 
available, and would be evidence as to the recognition of any right or 
privilege claimed by the present Corporation.” During this under- 
taking, the Earl of Bedford and his associates caused the following 
channels to be made, viz., Bedford river (now called the Old Bedford 
river), extending from Earith to Salter’s Lode, 70 feet wide, and 21 
miles in length; Sams Cut, from Feltwell, in Norfolk, to the river 
Ouse ; a cut near Ely, now called Sandy’s or Sandall’s cut, two miles 
long, and 40 feet wide; Bevill’s Leam, being a cut from Whittlesey 
Meer to Guyhirn, about 10 miles in length, and 40 feet in breadth; 
Morton’s Leam, extending from Peterborough to Guyhirn, was 
deepened ; Peakirk drain, 10 miles in length, and 17 feet in 
breadth; New South Eau, from Crowland to Clow’s Cross; Hill’s 
Cut, near Peterborough, about 2 miles in length, and 50 feet in 
breadth ; Shire drain, from Clow’s Cross to Tyd, and so on to the sea. 
Besides these cuts and drains, they caused two sluices to be made at 
Tyd, upon Shire drain, to keep out the tides, and also a clow at Clow’s 
Cross, for the fresh water, and likewise a great sluice at the end of 
Well Creek, where it empties itself into the river Ouse, at a place 
called Salter’s Lode; also another stone sluice at the mouth of the 
Bedford river, near Salter’s Lode, to keep out the tides, and another 
sluice at Erith, in the county of Huntingdon, to keep out the land 
floods ; and above all, says Dugdale, that great stone sluice below 
Wisbeach at the Horshoe, which cost about £8000, to hold the tide up 
at Morton’s Leam. Upon the 13th June, 1636, a decree of Com- 
missioners of Sewers was made at Peterborough, by which it was ad- 
judged that Francis, Earl of Bedford, and his participants had accom- 
plished this work of draining, and in 1637 the 95,000 acres were al- 
lotted to them, and the Fens adjudged drained. In the following 


year, the Commissioners of Sewers decreed that the Fens were not 
drained, and King Charles declared himself sole undertaker, and de- 
clared he would make the Fens winter lands ; he was not only to have 
the 95,000 acres set out unto the Earl of Bedford, but also 59,000 
more. During this undertaking, the King called to his assistance Sir 
Cornelius Vermuyden, who was a celebrated Dutchman, and much 
engaged in the art of draining in the Netherlands, and other low coun- 
tries ; the King made some new works, but the civil wars prevented his 
Majesty prosecuting it with any effect. Sir Cornelius Vermuyden 
delivered in a design for the draining of the whole Level ( Wells, 
vol. ii., p. 339,), but met with considerable opposition from a person 
named Andrew Burrell, as well as from many other persons. In 
1639, a decree was made at Peterborough, allotting 40,000 acres to 
Francis, Earl of Bedford, and his participants, as a recompense for 
the money they had expended upon their former undertaking, but 
soon after the whole was drowned, and continued in this state till 1648, 
when William, Farl of Bedford, with the assistance of Sir Miles 
Sandys, Robert Henley, Esq., and divers others of his said partici- 
pants, applied for an act of Parliament of the commonwealth of Eng- 
land, in order to drain the said Level, and after all parties concerned, 
both of the country and of the adventurers, had been heard before the 
Committee, an act was passed in May 1649. The said Earl and 
his participants did meet together in prosecution of the said 
Act, and accordingly the said Earl of Bedford, with the Earl of 
Arundel, Colonel John Russell, and Edward Russell, Esq. (brothers 
to the Earl of Bedford,) Sir Myles Sandy, Sir John Hewitt, Sir Samuel 
Ferringham, William Dodson, Sir John Marsham, Anthony Ham- 
mond, and Robert Henley, Esq., and divers others interested in the 
said work of draining, did in June following the obtaining the Act 
resolve to raise monies for carrying on the said work ; but several 
persons failing in the payment of their shares of the money required, 
the said Earl, with the residue of his said participants, were necessi- 
tated, about November following, to admit some other persons in the 
room of those who failed to supply the payment of such money as 
was to be raised according to the said agreement, or otherwise to lose 
the whole, by which meaus money was raised, the said work was 
carried on until Lady Day, 1653, and then, the whole Level being 
adjudged drained, possession of the said 95,000 acres was given 
to them accordingly, and it was enacted that the said William, Earl 
of Bedford, son and heir of the said Francis, Earl of Bedford, and the 
adventurers and participants of the said Earl Francis and Earl Wil- 
liam, or either of them, their heirs and assigns, should be a body 
politic and corporate in deed and name, and have succession for ever, 
by the name of the Governor, Bailiffs, and Commonalty of the Com- 
pany of Conservators of the Great Level of the Fens, which corpora- 
tion consists of one Governor, six Bailiffs, and twenty Conservators. 
The principal officers attending upon the Corporation, are the Register, 
Receiver General, Auditor, and Sergeant at Mace. 

Some idea may be formed of the state of the Fens after this 
undertaking, from Dugdale’s account of his own journey, im- 
mediately after the completion of the works, which is preserved 
among the Lansdowne Manuscripts in the British Museum, and isin 
his own hand-writing. Upon the ist August, 1663, the first meeting 
under the act of Parliament (15th Car. 2) was held at the Fen office, 
when a common seal was appointed, and an order made by the Bed- 
ford Level Corporation, that gentlemen who had designs for better 
draining the Fens should put the same in writing. Colonel Dodson 
and other members of the board consequently delivered in designs for 
the perfect drainage of the Fens, but the one that was choseo by the 
Committee was that by the late Earl, but then Duke of Bedford. The 
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papers of the corporation were unfortunately destroyed during the 
great fire in London, and this no doubt shared the same fate as many 
other of the valuable documents of the corporation. It would be 
uninteresting and superfluous to state the various breaches which were 
from time to time made in the banks of the rivers, or to state the in- 
jury done to the other works of the corporation from the imperfect 
state of the drainage: I will therefore only mention, that in 1683 
Denver Sluice was rebuilt, and in 1686, from the very great flood, 
it was in danger of being blown up, and for several years after 
the Fens suffered from partial inundation. 

In 1696, the corporation of Lynn requested to be heard by the 
corporation of the Bedford Level, respecting Denver Sluice, and in 
August of the same year, they stated by their town clerk that they 
desired to have the sluices at Denver taken up, as also the sluice 
at Hermitage, that the old Ouse might run in its old channel, as in the 
6th year of King Charles [., and as afterwards provided in the Act 
for draining, (15th Car. 2,) for the preservation of the navigation ; to 
which the corporation replied, that they would consider their propo- 
sals at the first meeting of the corporation, but it was recommended to 
them that the corporation could not assent unto their request, 
as it would cause the total loss and destruction of the southern part 
of the Level, and consequently of the whole drainage ; but they ap- 
pointed two members, or any others who might choose to attend, to 
meet the corporation of Lynn, and view the river Ouse from Denver 
to below Lynn: at this survey they were attended by experieved 
watermen of the town and port of Lynn, and upon the fifth day of 
November, 1696, the corporation of the Bedford Level sent the follow- 
ing answer to the Mayor and Corporation of Lynn: ‘The corporation 
of the Great Level of the Fens have considered of the demands of the 
corporation of Lynn, made at Denver sluice, and they are of opinion 
that neither the sluice at Denver, nor the Sasxe at the Hermitage, or 
any of the works of this corporation, have made the navigation to or 
from Lynn, or the harbour of Lynn, worse than it was before the 
draining, and therefore cannot comply with the corporation of Lynn, 
in taking away either of those works ; for that the taking away the same 
will be the destruction of the whole draining.” In 1697, the Bedford 
Level was divided into three levels by the corporation, and called the 
North, Middle, and South; the boundaries of which are as follows : 
the North Level comprises lands lying between Welland river and 
Morton’s Leam; the Middle Level lands lying between Morton’s 
Leam and Old Bedford river; the South Level lands lying between 
the Old Bedford river and the boundary of the Great Level, as before 
described, on the south side. 

In 1690, there were breaches in the north and south bank of the 
old Bedford river, and the west bank of the Ouse, and I find in 
Richard's History of Lynn various accounts of floods and breaches 
of bank in the different rivers in the Bedford Level, that occurred 
during the years 1700 and 1713, in which years Denver sluice was 
destroyed, and in 1714, the Tongs drain was made for the purpose of 
easing the Ouse in times of flood. In 1720, Mr. Nathaniel Kinder- 
ley was employed to make a cut in the Wisbeach river, for the purpose 
of improving the outfall of that river, and which is now known by 
the name of Kinderley’s Cut. 

In 1723, a committee was appointed of the Bedford Level corpo- 
ration, to confer with the corporation of Lynn upon obtaining their 
consent and assistance for conveying the waters of the Ouse by a 
nearer channel into Lynn Haven, but this useful work was not com- 
pleted until nearly a century afterwards. In 1724, it was decided 
to take into consideration the scheme offered by the corporation of 
Lynn, for bettering the harbour, together with the report of Colonel 


Armstrong, chief engineer of England, and the other papers delivered 
to the corporation of the Bedford Level, at their meeting at Ely, in 
August. Mr. Bridgman, the surveyor who attended the Earl of Lin- 
coln in his view of the whole Level, was called in, and presented a 
report and scheme for the relief of the Bedford Level in general, and 
of the harbour of Lynn in particular, These schemes and reports 
would be read with little interest, as they only speak of the particular 
subject upon which they were employed, and not of any general prin- 
ciples of draining. 





DUGDALE'S JOURNEY THROUGH THE FENS, AT THE COMPLETION 
OF THE DRAINING BY WILLIAM, EARL OF BEDFORD, AND HIS 
PARTICIPANTS. 


Wednesday, 21st May.—At the entrance upon Audrey Causey, is 
part of a circular fort, containing near three acres of ground, which 
retaineth the name of Belford, and is reputed by tradition to be one 
of those places of defence which were made by King William the 
Conqueror when he beleagued the Isle of Ely. This causey is about 
30 feet wide, and high raised with gravel, and extends itself from 
the before specified tort unto the village called Audrey, over a fen 
of near two miles broad, which village of Audrey is at the foot of 
the high land of this isle of Ely. Not far off the middle of this 
causey, the river of old Ouse thwarted it, over which a very eminent 
bridge of timber is built. In the fen on both sides this causey, were 
extraordinary numbers of cattell feeding, the richness of the soil af- 
fording them sufficient pasturage. On the right hand, as we passed 
over it, we saw Denny Abbey, about three mle distant. 

At the end of the causey we turned on the left hand, and forded 
over that which is now called the channel of the Old Ouse, at a 
place called Wlingham Gravell, in our passage to which forde we 
saw a fair plantation of onions, pease, and hemp, in a place called 
Ewell Fen, made by Colonel Castle, and it was told us that the last 
year’s onions were sold for these fur £30 an acre. 

Hence we went up the bank of same channel of Ouse, till we came 
to Erith, where a sass is made to let boats pass down to Ely. Here 
at this sass, we saw two rivers made for conveying the water of 
Ouse a nearer way towards Lynn: the one of these (viz.), that which 
lyes north-west, is called Bedford River, in regard that Francis, Earle 
of Bedford, was then principal person in the adventure for the 
making of it, being 70 feet wide, and 22 miles long. The other river 
being made by the present adventurers, continueth 100 foot in 
breadth, and reacheth to Salter’s Lode, as Bedford river doth, on 
which last river, as we were creditably informed, there were no less 
= se men sometimes = at one time. 

ear this sass we saw an hermi made of brick and s i 
is ore — lead. Be ete 

ittle before we came to the before specified sass, we ed 

the skirt of Willingham Meer (leaving ie on our left ceed hie 
arose since this diverting the course of Ouse, aud the inundations 
thereof so prevented, is now become well nigh drained. And that 
for the better keeping in the water of Ouse within the channel, there 
is a large bank raised from Erith for the space of four miles on the 
a = oes MH = e = overflowing the magn ht 
on the rig! nd thereof, the other side not needing any, i 
it - ben the high —— cdl ad 

‘assing down the side of this new river from Earith, we observ 
the bank to be about 8 or 9 feet high from the brink of the = 
and for about three miles from Earith, turning through the Fen on 
the right hand, over a causey called Sutton Gravell, we came to Sut- 
ton, and thence over a moorish Fen, where turf for fuel are di 
we came to Wilburton, Mr. Anthony Hamond’s house, and |. i 
a -* _- night. ~ 

ursday, 22nd May.—The next day we went to Ely (bei 

tour miles from Wilburton), and ha vf stayed theres Caine be 
the church and the town, we passed from thence by the deanerie, 
where we saw on our left hand a heap of earth artificially 
raised, which seemeth to have been the keep of some castle anciently 
there. Thence going over Ely —- on the south side of the town, 
we took our course on the bank of the Ouse, till we came to a new 
com, abont a mile below, which is called Ely 8o to the fall of 
Milden river into Ouse, where we passed over a 

Then about two miles farther, by the bank of the we crossed 
the old course of the Brandon river, now scarce discernible, near 
which we saw a rich plantation of coleseed on our right hand, and 
then about half a mile further, we ferryed over the river Ouse at a 
ferry called Milden Drove. 


























About two miles lower (continuing our journey on the southern 
bank of Ouse, and passing by divers rich plantations of hemp, flax, 
oats, wheat, &c.), we came to Sir Edward Partridge, his plantation 
of fruit trees of all sorts, and garden stuff, and likewise of wood, and 
thence by several rich plantations, flax, hemp, coleseed, &c., to the 
mouth of Brandon river, and.so halfamile further to Southery ferry, 
and so to Southery that night. 

Friday, 23rd May.—From Southery to Modney House (sometime 
a cell to Ramsey Abbey), thence to elgay, thence over Stoke river 
(or Wissey river) to Snore Hall (Sir Henry Skipworth’s house), 
thence to Dereham Abbey, thence to Denver, thence to Salter’s Load, 
where we saw two great sasses and a large sluice between them, all 
standing upon the course of the Old Ouse. 

Here at Salter’s Load we saw those two rivers which are cut 
for the better reception of the water in the times of floods, for the 
. space of six miles above. 

At the end of Bedford river, a little before it falls in Ouse, is a 
strong sluice of brick and stone. 

Near this there falls an ancient stream into Ouse, called New 
Creek, or Podyke, up which, from Ouse, divers small vessels do pass 
to Outwell, March, Whittlesey, and Peterborough, near the mouth 
of which there is a strong sass, built of good stone. That even- 
ing we returned to Denver. 

Saturday, 24th May.—From Denver through Downham Market, 
we came to Downham bridge, over Downham Eau (now called St. 
John’s Eau), which is a new cutt from upper Salter’s Lode, 120 feet 
wide, and containeth about 4 miles ey viz., from Salter’s Lode 
to Stow bridge, where it falleth into Ouse. A little above Downham 
bridge were taken up, at the making of that river, great store of 
fir tree, it being a moor through which workmen ‘lid dig. 

Thence being entered the limits of Marshland, we kept upon our 
left hand to the bank called Podike, and about two miles from 
Downham bridge came to the entrance of Popham’s Eau, which is 
astraight cut beginning above Upwell, when we saw a large sluice 
through the said bank of Podike, to let the water, in flood times, 
into Marshland, for the easing ot the Podike stream, which water 
having passed through the same slnice, is carryed by two cutts or 
channels, but do meet in in one near Stow, when they tall into 
the Ouse. Going up Podike, we observed it to be faced with brick 
for the space of two miles or more, for the better strengthening the 
bank, and about half a mile short of Outwell, we saw where a great 
breach was made in 1647, through the violence of the water and 
wind, by reason that the bank of Churchfield did put it on the press 
more there than in any other place. 

At Outwell we saw where the ancient stream of Ouse went to- 
wards Wisbech, between great banks of a large distance asunder, 
but now almost filled up with silt of the tides, and made dry grounds. 
Passing from Outwell towards Elm, we saw how the land on each 
side had been drayned by a multitude of ditches, out of which the 
earth had been cast, to raise the ground like a ridge, and before we 
came to Elme we saw the banks widened in several places, like great 
bays, which are supposed to have been so stretched out by reason 
of some breaches heretofore made there, when the course of the 
great river Ouse went that way into the sea, from Elm to Emney, 
and from Emney over the Smirke to German’s bridge, over Ouse, 
where it is observable that the floor of the church is at least eight 
feet below the high-water mark of Ouse. 

Thence to Linne, there being on our right hand and left many 
banks for gaining the grounds, and defending them from the over- 
flowings of the waters. Note that this water was anciently called 
Wiggenshall Eau, before the river Ouse, by silting up the channel 
of Wisbech, forced its passage this way, and it is observable that the 
channel here to Lynne, by reason of the conflux of that and other 
rivers, which now and of longtime have made their way to the Out- 
fall below Linne, is so excessively widened, that it hath worn away 
one of the parishes of Old Lynn, so that the bodies being in their 
graves in that churchyard, are daily washed by the tides. 


Monday, 25th May.—Passing over the ferry at Old Lynne, we 
came into Marshland, a rich and fruitful country, through which 
we to Wisbech, taking our course for a great part of the 
way upon the sea bank, where we observed that the marshes lying 
without the said bank are now much higher than the nd within 
aang three feet for the most part). Near a place called the Cross 

eys, we saw without the sea bank two tumuli, but that marsh had 
formerly been within another sea band. In this day's Vee BY 
viewed the churehes of Tilney, Terrington, Wal A Ww, 
Walpole St. Peter, and Walsoken, all built with excellent work- 
manship, especially Walpole St. Peter. 

At the east end of Tilney Chancell, in the churchyard, is <n 

e 


stone about eight foot in length, which they report to 
tombstone of one H 
wheel for his shield, and 


who encountered a giant with a cart- 
e antele for his weapon, which giunt 
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kept the Smithe (a great common belonging to the seven towns 
ot Marshlands), and overcame the same giant, as the tale goes. 

On the south side of Walpole we saw a very huge tumulus stand. 
Having passed through Walpole, we come over the great sea bank 
of Ouse into a large plain in which the sea had anciently ebbed 
and flowed, to Wisbech, and by the side of this vast bank we be- 
held two or three great heaps of earth, which seem to be tumuli, 
and we arrived at Wisbech, where we lodged the night. 


Tuesday, 26th May.—At Wisbech the river Nene cometh down, 
which we past over, and left Leverington on our left hand, near 
which (without the compass of the old sea bank), we beheld two 
very —_ tumuli; we kept on towards Tyd, and in our passage 
saw the old course of the Nene, as also the new cutt where it now 
runneth, which was made by the adventurers, and likewise to the 
- where that great sasse of stone-work stood which was made 

y the Earl of Bedford, and cost £700 at the least, but now pulled 
down as useless, and disposed of to Mr. Secretary Thurlow towards 
his building of that fair new house at Wisbech, which stands where 
the old castle was: this was on our right hand. ‘Then we kept down 
along the sea bank to the four gates, a place where the water th 
through the old sea bank, and then came to a large cut called Shire 
drain, which divideth Cambridgeshire from Lincolnshire, on which 
drain, at the bridge, we pomsed oven a fuir sasse made by the ad- 
venturers, Thence we went to Tyd St. Maries, along the same old 
sea bank, which we observed to be so broad at the top, that in most 
places three carts might pass abreast. ‘Thence we turned back, and 
oa the right hand coasted over to a high bank, heretofore made for 
the defence of the inner marshes, and soon after came to two sluices, 
where the mouth of the river passeth from Wisbech to Lea, which 
sluices do let out the water from that drayn called the Shire drain, 
and into thesame river, and so passing up towards Wisbech, rode by 
the side of a large and high bank iately made by the said adventur- 
ers on the west side of the river, for defence of the marshes lying on 
the left side of it from inundation. 

In this our , we observed within a slight shoot of the before- 
mentioned sluices where the late King Charles erected a costly sluice 
with strong timber work, which was swallowed up into the earth ; 
and going up by the river side towards Wisbech, found the channel 
which runneth up from the said sluices to Wisbech to be a new one, 
and made in a straight line by the adventurers. 

In Wisbech church is this a on the east wall of the south 
isle :—“ To the immortal praise of God Almighty, that saveth his peo- 
ple in all adversities, be it kept in perpetual memory, that on the 
feast ot All Saints, being the first of November, in the year of our 
Lord 1613, late in the night, the sea broke in through the violence 
of the north-east wind meeting with a spring tide, and overflowed all 
Marshiand, with this town of Wisbech, both on the north side and 
the south, and almost the whole hundred round about, to the great 
danger of many lives and the loss of some, besides the exceedin 
great losse which these countries sustained through the breach and 
spoil of corn, cattle, and housing, which could not be estimated, The 
next year following, that is to say, the year of our Lord 1614, upon 
the 23rd of March, this country was again overflowed with the tresh 
water which came down in such t abundance through the ex- 
traordinary great snows which fell that year in January and Febru- 
ary, that not only this town, whereof the south side only was lost, 
but the greatest part of the grounds within south sea bank, in Hol- 
land from Spalding to Tyd St. Giles, was drowned and almost wholly 
lost for all the year. Moreover, a great part of Marshland, from 
the bank called the Edge, between these towns and the Smithe’s to 
their Podike, was lost through divers breaches between Salter’s Lode 
and Downham bridge. In conclusion, many towns in Norfolk, com- 
prising all Marshlands, and most part of the Isle of Ely.” From 

isbech we went the next morning to Guyhirn, by the side of the 
river of Nene, which now, at the charge of the adventurers, comes in 
a straight cutt, and on our left about u mile before we come to Guy- 
hirn, went by the side of a large wash, which hath been made 
lately by the adventurers, for the raising the channell in a flood time 
by reception of a great of water, At Guyhirn we saw 
that cutt which cometh from Peterborvugh, and conveyeth the river 
of Nene thither, called Morton's Leam, in regard it was made at 
the charge of John Morton, some time Bishop of Ely. And trom 
thence we coasted on the left hand to March bridge, where we saw 
the old passage of the river Nene, which is still made use of by boats 
and for coals and other commodities. 

About halt a mile short of we saw the vestige of the gra- 
velly causey which cometh from ver (near Salter’s Load), by 
and running up to Peterborough. And balt a wile south of March 
church we saw three tumuli, whereof one is of a v magni- 
tude. Thane. Ge eins ts: Detegam, and Gare biged as ‘ 
Payton’s house. 

Wednesday, 27th May.—From Dodington we went to Chatteris, 
Vor. IV.—e 
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where there is no vestige of monasterie now left, the Mr. Gas- 
coigne, who dwelleth there, having transformed it into a new house. 
Thence back again, about a mile off we passed over a bridge where 
two cuts are, the one 30 feet wide, and the other 40, which cuts are 
called Vermuyden’s Eau, in regard that they were designed by 
Sir Cornelius Vermuyden (an eminent man for this draining work), 
and were made to carry the surplus water of the Nene into ford 
River, being about 100 miles; but they are now wholly useless, and 
do grow up in regard they have no current to scour them. Passin 
down the drove way betwixt those two cuts we thwarted the ol 
course of the Ouse, now almost grown up, in regard no water goeth 
that way. At the turther end of this drove we saw Ramsey Mere 
on the right hand (within a flight shoot), and Ramsey Abbey, being 
now Mr. Henry Cromwell’s seat, on our left hand, somewhat above 
a mile and a half distant. And then we passed over a ferry and so 
rode to Whittlesey, left the famous cut called King’s Delph, or 
Iward Dike (made by Camitus), on our left hand, which delph is for 
the space of about two miles now scoured. But then going over a 
bridge, where is a straight cut made from thence to Whittlesey by 
the adventurers, we left the deiph on our left hand a great deal, for 
it went directly to Sorel wade 9 At Whittlesey we passed over 
an old drayne which hath before been useful for boats and barges, 
but now not so,in regard of the diversion of the rivers and new 
draynes made by the adventurers. In the church of Whittlesey is 
nothing considerable, by reason windows are defaced and glassed 
with white glass. But on the south side of Whittlesey (about a 
quarter of a mile from the church), we saw a fine plantation of fruit 
trees, willows, and other vegetables, made by Colonel Underwood 
(one of the adventurers), which is enclosed with regular dykes, and 
hath in it divers fish ponds. From Whittlesey we went to Peter- 
borough through exceeding rich grounds, both corn and meadows, 
and at Horsey bridge (a mile off Peterborough), is an old, large and 
strong fort, which the parliament forces now scouring the ditches 
thereof, have repayed in the time of the late troubles. About a 
mile below Peterborough beginneth the cutt which carrieth the 
river Nene to Guyhirn, which cutt is called Morton’s Leam, but 
hath lately been scoured out by the adventurers, and made some- 
what wider and deeper than it was originally. 


Thursday, 28th May.—We passed trom Peterborough, when on 
the east part of the town we thwarted a very deep channel long 
since cut out through firm and high grounds with wonderful cost 
and labour, as may be seen by the large tanks on either side thereof, 
which chanel is called Carr-dike, and runneth up northernwards into 
the river Welland. About a mile and a half from Peterborough we 
left ¢ ae sometime a cell of Peterborough) on our right hand, and 
scarce half a mile further Herie, a little cell (or rather grange) on 
our left, where had been a barn of a very vast bigness and length, 
as by that part of it yet standing and ake of the rest may seem, 
Thence within less than a mile, crossing the Cut called Budl-dike or 
Cat-water, we came to Thorney, where there is nothing remaining 
of the famous abbey sometime standing there, excepting a few 
scattering ruins, which serve only to show that the structure thereof 
was most noble and magnificent. As also a part of the Abbey 
Church, the body thereof from the cross to the next end, but the 
aisles which sided are utterly gone, and the roof taken much lower 
than it originally was; the pillars of which part so standing do 
show it to be of the same time for the structure as Peterborough 
Minster was, about king Henry the First reign. This stands whereon 
the old Abbey stood, is about 300 acres extent; I mean that which 
heretofore was high ground, and was bordered with the Fens, but 
the Fens now environing it are by the adventurers draining made 
so dry that there are all sorts of corn and grass now growing there 
in the greatest plenty imaginable. From Thorney we passed on 
northwards till we came to a causey, which is the utmost extent of 
the boundaries belonging to the Abbey of Crowland, and going then 
on the right hand almost a mile along the same causey came to the 

skirts of Holland, where the bank called Southern bank beginneth, 
the houses there being called Dousedale, and the banks running u 
on the left hand called Dousedale banks, From this place we turn 
back again, and keeping on the direct to Crowland observed almost 
all the ground on our right hand this causey (lying towards Crow- 
land), overspread with alders, which now by the draining is sunk 
almost two feet, so that the roots of these alders have but a very 
shallow footing in the earth. 

And on our left hand, near the same causey (about two meadows 
before we came to Cruwland), we saw the pedestal of one of Saint 
Guthlack Cross, and a piece of the shaft thereof is but thrown down 
and broken. At Crowland we observed the bridge, which is trian- 
gular (a very noble piece of work), and that part of the Abbe 
church which is now standing, the west end from the cross, whic 
hath costly roof of timber most richly gilt, as if it were newly done. 
This church standeth so low, that re the dra, there was no 


passage to it but by boats, nor doth the area of it lye much higher 
than the swell of the water in the winter season. Of the A 
itself, which stood on the south side thereof, there is not now one 
stone left that is to be seen. And in the east end of the church- 
ard I saw some trenches where the foundation of the quire had 
m,in which I was told there were at the taking up the said 
foundation great and strong piles of wood found, on which it had 
been layed. From Crowland we went to Cubbitt, and thence to 
Spalding, which is out of the Bedford Level, along the Welland, 
which is much improved by the adventurers. 


TECHNICAL NOMENCLATURE OF MARINE STEAM 
ENGINES, IN ENGLISH AND FRENCH. 


Starboard Engine. Larbourd Machine de tribord. Machine 


Engine. de bébord. 
Foundation plate Plaque de fondation 
Steam cylinder and jacket Cylindre a vapeur et son envelope 
Steam cylinder cover Couvercle de cylindre 4 vapeur 
Steam piston Piston id. 
D valve and valve casing (Soupape a D.) Tiroir et boite a 

tiroir 

Condenser Condenseur 
Air-pump Pompe a air 
Air-pump cover Couvercle de la pompe a air 
Air-pump bucket (Seau.) Piston id. 


Bache de la pompe a air, ou 
reservoir de l’eau elevee par 


Hot-water well or cistern 


cette pompe 

Hot well top Cylindre qui exhausse la bache de 
la pompe a air, ou trop-plein 

de cette bache 

Feed-pump, with plunger Pompe alimentaire, avec piston 
plein 

Bilge-pump, with plunger Pompe d’épuisement de la ma- 
chine 

Engine-house Batis ou charpente de la ma- 
chine 

Columns or pilasters Colonnes ou pilastres 

Pieces of diagonal framing Chassis triangulaires des batis 

Crank shaft or intermediate shaft Arbre des manivelles ou arbre 
intermédiaire 

Cranks Manivelle 

Excentric wheel Excentrique 

Paddle shaft Arbre des pales, ou arbre des 
roues 

Hanging carriage Support des coussinets pour tou- 
rillon d’arbre, ou _ porte- 
coussinets 

Hanging for outer end of paddle- Support pour le bout extérieur de 

shaft l’arbre des roues 

Paddle wheel Roue a paies ou a aubes 

Sockets for paddle wheels Disques ou moyeux des roues a 
pales , 

Paddle arms Rayons des roues 

Paddle rings Cercles des roues 

Beams Balanciers 

Main connecting rod (Grande verge de connexion.) 


Grande bielle 





























Cross bar for steam piston; ditto 
for valve ; ditto for connecting 
rod. Air-pump cross bar 


Main side rods; valve side rods; 
air-pump side rods 


Motion (Parallel motion) shaft 
Excentric shaft 

Motion rods 

Excentric rod and brass belt 


Balance weight for valves 
Ditto for excentric 
Crank pin 


Catch ring for crank shaft 
Turned washers for crank pin 
Starting lever 

Duplicate piston ring 


Gland and collar bush for cylinder 
cover, &c. 

Bottom blow valve 

Feed valve box for pump 


Injection slide 
Blow valve 
Upper blow-through valve 


Throttle valve and spindle 


Standard lever for valves 

Injection lever 

Brass guard for injection lever, 
ditto for throttle valve, &c. 

Straps, brasses; gibs and colters 
for side-rods, &c. 


Packing blocks for valves 
Copper air-pump rod 
Main pedestals 


Caps for main pedestals 

Pedestals for motion shaft, with 
brasses and bolts 

Pedestals for excentric shaft, with 
ditto 

Screwed handles for cylinder 
lever 

Wooden thickness pieces for pe- 
destal 

Keys for pedestals 

Brass tallow cups 


Grease cock and cup for valve 


T ou traverse du grand piston; 
id. du tiroir; id. de la grande 


bielle. T ou traverse de la 
pompe a air 
Bielles pendantes du grand 


piston ; bielles du tiroir ; bielles 
de la pompe & air 

Arbre du parallélogramme 

Arbre du tiroir 

Bielles du parallélogramme 

Bras et collier en cuivre d’excen- 
trique 

Contre-poids du tiroir 

Id. d’excentrique 

Bouton ou tourillon des mani- 
velles 

Tor ou heurtoir pour arbre des 
manivelles 

Rondelles tournées pour bouton 
des manivelles 

Levier de mise en train ou pour 
maneeuvrer le tiroir a la main 

Collerette ou couronne du grand 
piston 

Boite 4 étoupes pour couvercle de 
cylindre, &c. 

Clapet du fond de la pompe a air 

Boite a soupapes pour pompe 
alimentaire 

Tiroir d’injection 

Reniflard 

Soupape qui donne la vapeur 
pour purger le condenseur 

(Soupape a gorge.) Registre de 
vapeur, garni de son essieu 

Levier regulateur pour soupapes 

Levier de l’injection 

Garde en cuivre pour levier d’in- 
jection ; id. pour registre, &c. 

Etriers ou brides, coussinets, con- 
tre-clavettes 4 talons, et clavet- 
tes pour bielles, &c. 

Presse-garnitures des tiroirs 

Tige en cuivre de la pompe a air 

Grands paliers, ou paliers de l’ar- 
bre de couche 

Chapeaux pour grands paliers 

Paliers avec coussinets et boulons 
pour arbre de parallélogramme 

Id. pour arbre d’excentrique ou 
du tiroir 

Anses ou poignées a vis pour cou- 
vercle du cylindre 

Cales en bois pour palier 


Clefs pour paliers 

Coupes ou godets & graisse en 
cuivre 

Robinet et godet a graisse pour 
tiroir 
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Barometers or vacuum-gauges for 
pipes, cisterns, and covers 
complete 

Glasses for ditto 

Paddle boards 


Paddle plates 


Sets of keys for securing sockets 
on paddle shafts 


Hooked paddle bolts 

Copper oil pipe for outer end of 
paddle shaft 

Cast-iron flooring plates for 
between engines 

Stays for engine house 

Pieces of polished stays 

Hand-rails 

Stanchions for guard of engine 
house 

Gratings for ends of beams 


Gratings for crank hatches 


Holding-down bolts with nuts 
Boiler. 

Steam boiler 

Steam chest 

Chimney 

Stays of chimney 

Cast-iron fire bars 

Fire doors for boiler 


Hinges with pins and catches for 
fire doors 

Front, back, middle bearers for 
fire bars 

Fire irons 

Ashes bucket 


Gauge cocks 
Water gauge glasses for boiler 


Mercury steam gauge and brass 
index 

Feed-valve box for boiler, and 
brass valves and seats 


Double safety-valve box for boiler 
Spindle and lever for safety-valve 
Reverse valve for boiler 
Weight for safety-valve 


Brackets and pins for carrying le- 
ver of safety-valve 





115 


Barométres ou jauges du vide 
avec complément des tuyaux, 
cuvettes et couvercles 

Tubes en verre pour id. 

(Pales en planches.) Pales ou 
aubes en bois 

Plaques ou bandes de fer pour 
pales 

Assortiments de clefs pour caler 


les disques sur les arbres des 
roues 


Boulons a crochet des pales 

Tuyau en cuivre pour huiler le 
bout extérieur de l’arbre des 
roues 

Plaques en fonte de parquet entre 
les machines 

Entretoises pour bAtis de machine 

Pieces d'entretoises polies 

Mains-courantes 

Chandeliers pour garde-corps de 
machiue 

Grilles pour extremités des balan- 
ciers 

Grilles pour 
manivelles 

Boulons de carne avec écrous 


Chaudiere. 

Chaudiére a vapeur 

Coffre & vapeur 

Cheminée 

Etais ou haubans de cheminee 

Barres de fourneau en fonte 

Portes de fourneaux de la chau- 
ditre 

Pentures avec boulons et loquets 
pour portes de fourneaux 

Support avant, arriére, du milieu, 
pour barres de fourneaux 

Ringards ou tisonniers 

Cendrier pour enlever les cendres 
et escarbilles 

Robinets-jauges 

Tubes indicateurs du niveau de 
l'eau pour chauditre 

Manomitre de la vapeur, et indi- 
cateur en cuivre 

Boite & soupapes d’alimentation 
pour chaaditre, soupapes et si- 
éges en cuivre 

Boite a double soupape de sureté 
pour chauditre 

Fuseau ou essieu et levier pour 
soupape de sureté 

Soupape renversée ou soupape at- 

érique pour chaudi2 

Poids de charge de soupape de 
sureté 

Drouilles avec boulons pour sup- 
port de levier de soupape de 

sureté 


claires-voies de 
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Pricker-bar for front of boiler 


Cast-iron flooring plates for front 
of boiler 
Small cast cover for flooring plate 


Cleaning-doors, cross bars, and 
bolts for boiler 


Joint iron for boiler 

Rivets 

Manway and cover and bolts for 
boiler 

Deck plate for chimney 

Casing for chimney 

Pieces of coal closets 

Coal-skuttle grating and cover 


Brass cock for slacking fires in en- 
gine house 


Waste steam pipe with socket 


Head for waste steam pipe 


Stays for ditto 
Waste steam pipe for vessel's side 


Communication Pipes. 


Steam pipe 


Elbow steam pipes 
Breeches steam pipe 
Steam pipe with two flanges 


Gland and stuffing-box for steam 
pipe 
Pipe for inside of boiler 


Waste-water pipe 


Stop-valve 
Lead suction pipes for bilge pump 


Discharging pipes for ditto 
Copper thimbles for pipes 
Copper wind-bores for ditto 


Millboard joints for ditto 
Lead wind-bore for suction pipes 


Copper roses for side of vessel, 
and nails for ditto 


Injection pipe 


Eduction pipe 


THE ARCHITECT, ENGINEER, AND SURVEYOR. 


Barre d’appui de ringards pour 
devant de chauditre 

Plaques en fonte de parquet pour 
devant de chaudiere 

Petit couvercle en fonte pour pla- 
que de parquet 

Portes de vidange ou portes de 
sels, avec traverses et boulons, 
pour chaudiére 

Joints en fer pour chaudiére 

Rivets 

Trou d’homme avec couvercle et 
boulons pour chaudiére 

Plaque du pont pour cheminée 

Chemise de cheminée 

Pitces de soutes a charbon 

Grille et couvercle d’écoutille a 
charbon 

Robinet en bronze pour éteindre 
les feux dans la chambre de la 
machine 

(Tuyau de vapeur superflu.) Tu- 
yau de dégagement de vapeur, 
avec embase ou collerette 

Téte ou boule de tuyau de dégage- 
ment de vapeur 

Etais ou colliers pour id. 

Tuyau de dégagement de vapeur 
pour le coté du navire 


Tuyaux de Communication. 


Tuyau a vapeur ou tuyau de com- 
munication de la vapeur 

Coudes id. 

Embranchements id. 

Tuyau de vapeur avec deux colle- 
rettes 

Boite 4 garniture pour tuyau a 
vapeur 

Tuyau pour l’intérieur de la chau- 
ditre 

(Tuyau d’eau inutile.) Tuyau de 
décharge du condenseur 

Soupape d’arret 

Tuyauxd’ aspiration en plomb pour 
pompe d’épuisement de la cale 

Tuyaux de décharge pour id. 

Brides en cuivre pour tuyaux 

Grilles ou lanternes en cuivre 
pour id. 

Joints en carton pour id. 

Lanterne en plomb pour tuyaux 
d’aspiration 

Grilles ou crépines en cuivre pour 
coté du navire, et clous pour id. 

Tuyau d’injection dans le conden- 


seur 
(Tuyau d’induction.) Conduit du 
cylindre au condenseur 


Blowing-off pipes 


Extinguishing Pump. 
Brass ram for ditto 
Leather hose with screws 


Handles for working the extin- 
guishing pump by hand 

Copper pipe for deck for rod of 
ditto 

Copper swan-necked pipe and 
branch pipe for ditto 


Tools, etc. 
Spanners for bolts, nuts, cocks, &c. 


Monkey spanner 

I Pair purchase blocks with snatch 
block 

White purchase fall 

Fire and cleaning irons 


Hammers assorted 
Picks for scaling boiler 


Pair smith’s tongs 

Piumber’s solder and soldering 
tool 

Ladle for ditto 

Copper soldering tool 

Spelter and borax 

Copper hammer and helve 

Wood mallets 

Steel chisels 

Files and handles 

Steel drifts 

Steel drills and drill brace 

Taps and wrench 

Black standing vice 

Smith’s anvil 

Pasteboard shears 

Millboard joints 

Leaden joint rings 

Worms for drawing packings 

Tallow kettle 

Gauges for engine 

Tin tallow box 

Fire-clay 

White lead 

Boiled oil 

Black varnish 

Copper oil cans 

Brushes 

Hemp, yarn, hurds, and gaskets 


Black lead, emery, resin, flax, and 
sheets of sand paper 





Tuyaux soufflant au large.) Tu- 
yaux d’extraction des chaudiéres 


Pompe a Incendie. 

Tige en cuivre pour id. , 

Manche en cuir avec raccorde- 
ments a vis 

Manivelles ou brimballes pour ma- 
naeuvrer la pompe a bras 

Tuyau en cuivre sur le pont pour 
tige de id. 

Tuyau en cuivre a cou de cygne 
et branche de tuyau pour id. 


Outils, etc. 


Clefs 4 levier pour boulons, é- 
crous, robinets, &c. 

(Singe-clef.) Clef a l’anglaise 

I paire d’appareils de poulies, ou 
palan avec poulie coupée 

Garant blanc pour palan 

Tisonniers ou ringards pour feu 
et nettoyage 

Marteaux assortis 

Marteaux a piquer les sels des 
chaudiéres 

Paire de tenailles de forgeron 

Soudure et outils & souder de 
plombier 

Cuillére pour id. 

Outil a souder le cuivre 

Zine et borax 

Marteau en cuivre et manche 

Maillets en bois 

Ciseaux en acier 

Limes et manches 

Repoussoirs en acier 

Méches en acier et archet pour id. 

Filiéres et tourne-a-gauche 

Etau a pied 

Enclume de forgeron 

Ciseaux a carton 

Feuilles de carton pour joints 

Cercles de plomb pour id. 

Tire-étoupes 

Chaudietres ou bouilloires a suif 

Jauges ou calibres pour la machine 

Boite & suif en fer-blanc 

L’argile réfractoire 

Blanc de céruse 

L’buile bouillie 

Vernis noir 

Burelles en cuivre pour l’huile 

Brosses ou pinceaux 

Chanvre, fil de caret, torons et 
tresses 

Mine de plomb, émeti, résine, fi- 
lesse, et feuilles de papier sablé 

















REMARKS ON THE REPORT OF THE SOUTH SHIELDS 
COMMITTEE, APPOINTED TO INVESTIGATE THE 
CAUSES OF ACCIDENTS IN COAL MINES. 


Ir the present commercial grandeur of Great Britain, and its high 
importance among the European States, are at all due to any local 
advantages it may possess, the most important of these is, without 
doubt, the great development in several parts of the isiands of the 
coal formation. It is not necessary to trace the connection between 
the abundant supply of coal, and the progress of manufactures, 
dependent in every stage upon the mechanical skill which, if not 
created, is encouraged, and, as it were, educated by the supply of 
that metal most valuable in construction, and without which every 
manufacturing art would fail to be productive to the national wealth. 
All writers who have attempted to trace the origin and progress of our 
industry have attributed much importance to the extent of our coal 
fields, and the facility with which that mineral may be obtained ; 
while those who have endeavoured to take the lead of time, and to 
discover a scientific cause for the ultimate depression and ruin of the 
glory which has shone so brightly, have unanimously attributed that 
catastrophe to the exhaustion of our coal fields. These prophetic 
obsequies have been derided by some, and by others have been appa- 
rently disproved by exaggerated estimates of the periods required to 
extract the natural mineral resources of the country. Upon this sub- 
ject the South Shields Committee have made some judicious remarks. 


“Tt is an erroneous basis of calculation to asscme,” that “ the 
entire geological coal is disposable to the country. Under the 
present system, in her finest description of coal of the northern field, 
there is, even in the workable strata, a loss in its extraction of 364 
per cent., or more than one third; and in the thin seams, that will 
not repay the expense of working, at least 30 per cent. of the entire 
stratified coal is left unattempted in the mine. The views of theo- 
retical geologists, without making waste, unworkable seams, and 
relative costs of extraction, elements of their calculation, would tend, 
if acted on, to the most incorrect practical conclusions, and national 
extrav: of the most disastrous kind. One geologist (Mr. 
Conybeare, Introd. Geol.), believes the Yorkshire and Derbyshire 
coal field to rival or ~~. in importance that of the north, and 
which he conceives to be the re-emergence of the latter from beneath 
the magnesian limestone. Another (Lardner’s Cyclopsedia—Fossil 
Fuel) makes the great northern coal field extend over 1500 square 
miles, but omits to state that on an average, even in the most pro- 
ductive measures, not more than 29 feet of workable coal, by pits 
often 200 fathoms down, in which upwards of 36 per cent. of it is 
left behind, can be procured ; that some of the most valuable seams 
crop out towards the magnesian limestone, and that a vast propor- 
tion of this geological coal field is removed by distance and other 
natural obstructions beyond the reach of remunerative employment 
of capital and labour. Other geologists (Phil. Trans. vol. 96, and 
Bakewell’s Geology,) make the South Welsh basin about 1000 
square miles of 95 feet of coal, containing 100,000 tons per acre, or 
64,000,000 tons per square mile, or almost as much as will supply 
the country at its present rate of consumption for 3000 years. Here 
again it has been stated, that there is nearly one half waste, and 
that much of this Welsh coal is inferior anthracite, and only appli- 
cable for certain purposes, or requiring a prepereenseey greater 
quantity for the same, although a portion of it is fine bituminous ; 
and that the cost of production, of even the finest description, has 
hitherto prevented, to any extent, its meeting in successful compe- 
tition, either in the home or foreign markets, the fine coal of the 
Tyne or other districts: that this infors general inferiority of quality 
and greater relative cost of wating, which, should it me the 
sole source of supply, will make the coal of foreign countries to 
counteract its extent, and will leave Britain no longer a superiority 
on this point of great national importance. The same observations 
will apply to the less extensive and valuable coal fields of Scotland 
and Ireland.” 

“On the other hand, Professor Sedgwick is ‘convinced that with 
the t increased and increasing demand for coal, 400 years will 
leave little more than the name of our best seams,’ and so thinks 
Professor Buckland. And thus ends the 1700 or 2000 years supply 
assumed to exist on Tyne and Wear.” 
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The speculations of geologists are in themselves of little importance, 
if viewed without reference to the influence they may have upon the 
minds of practical men; but giving as they do in this instance, a 
plausible pretence for waste, and an indifference to the improvements 
suggested by experience, they are most detrimental to the interests of 
the nation at large as well as to individuals. How far these specula- 
tions have controlled the energies of the coal owners, and perpetuated 
the false policy that has so long guided their decisions, it would he 
difficult to determine, but it is well known that the proprietors of 
coal mines have been singularly indifferent to the waste of their 
property, and it is equally certain that no great improvement can be 
made till their minds are disabused of the false and grossly stupid 
notions which have so long controlled the energy and blighted the 
feelings of those who are most interested in the profitable working of 
our coal beds. 

“ Of 45 feet of coal in a section of all the coal strata in one of the 
best pits on the Tyne, not 39 feet are workable coal. In the north, 
coal in the mine cannot be extracted to profit under 2 feet 8 inches, 
as in the yard coal seam; and in the western part of Walls-end the 
Belsham seam is considered unworkable at 2 feet 10 inches, although 
there are times when it is worked so low as at 20 inches, But at 
Bingley, near Bolton, a seam of 19 inches is wrought; near Man- 
chester another seam of 15 inches; near Blackburn one of 13; and 
at Flockton, in Yorkshire, another of 16 inches. The thinnest seam 
wrought in Yorkshire is about 13 inches: in North Lancashire 20 
inches; and at Shilbottle, in the Northumberland and Durham 
districts 2 feet 6 inches; St. Lawrence, 2 feet 9 inches; Wylam, 
Walbottle, Churlaw, &c., it is 3 feet 2 inches. Most of the thin 
seams above specified as in operation, are chiefly wrought for local 
consumption, and cannot bear the expense of transit and competition 
for manufacturing and commercial pu - The northern mines, 
it is thus seen, notwithstanding their facilities of market and carriage, 
prove geological coal lost for ne  gorpeens, under the present 
cost of working, whenever the seam falls to 2 feet 8 or 2 feet 10 
inches; and coal even of a much greater thickness, unconnected with 
other seams, would not repay the cost of deep pits and expensive 
works. Although the Tyne portion of the northern coal field, 
hitherto considered the most valuable, begins to experience the 
difficulties ot exhaustion in the finer description of coal, and that of 
the Wear and Tees, less worked than it, has the advantage in com- 
mercial competition of from 9 to 10 per cent, for several years 
past, in the [seden market, the Wear and Tees coal brings regu- 
arly a higher price by at least 2 shillings per ton more than that of 
the Tyne.” 

The coal of the British Islands, or at least that portion of it which 
can be made available for economical purposes, is then exhaustible, 
and a few years may make a considerable alteration in the price at 
which it can be brought into the market, This fact, when once re- 
ceived, imperatively demands the adoption of a less wasteful and 
greatly improved system of mining. It is a subject in which thousands 
yet unborn, but who are destined to follow us in the active business 
of life, are to be interested, and who, if no better provision be em- 
ployed, may have occasion to deplore the waste and reckless indifference 
of the systems now in use. Nor is the present generation less inte- 
rested in the conservation of our mineral riches than posterity, while 
an additional present motive urges us to the adoption of some great 
improvements. The human life which is risked with so much in- 

difference, and which in comparison with a matter of profit is so 
often thrown out of calculation, has a real value above all comparison, 
and is worthy of all the protection that can be given. There is too 
much difficulty in enforcing this upon consideration, but it fortunately 
happens that every improvement made in the art of mining, and every 
saving that can be effected in the process, does indirectly throw a 
protection around the miner, and diminish his risk of health and life. 

In every point of view, therefore, whether considered in reference 
to the present or future, the improvement of mines and mining opera- 
tions demands the attention of engineers and of all scientific men. 





| 
| 
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The South Shields Committee was publicly appointed after the 
distressing accident at St. Hilda pit in 1839, at which time fifty-two 
lives were lost ; “ one of those devastating explosions,” says the Re- 
port, “ that places a whole district in mourning. They entered upon 
their important duties with a determination to leave no exertion un- 
spared for the accomplishment of their objects, and have laboured 
therein industriously for the last three years, unaffected by any iu- 
fluence save humanity and the interests of the country.” This Com- 
mittee has investigated the causes of accidents in mines with a view 
to the diminution of the evils which naturally exist, and which science 
has hitherto provided so few means of avoiding, and has thereby con- 
ferred a great benefit upon an important class of the industrious and 
mercantile population, a consciousness of which will be in itself a rich 
reward. The following are the subjects examined, all of them inti- 
mately connected with the causes and results of accidents :—Safety 
Lamps—Ventilation—Scientific Instruments—Infant Labour—Plans 
and Sections—Scientific Education of Officers of Mines—Govern- 
ment Inspection, and Medical Treatment after Explosion. At pre- 
sent we can do little more than make a few extracts from the Report, 
leaving for another occasion a more general examination of the 
subject ; but it is not without the hope that among our numerous 
readers, belonging to perhaps the only class who can discover an 
effectual mode of preventing the frightful accidents which so frequently 
occur, we may enlist the sympathy and energy of some practical and 
scientific men, who, prompted by humanity, may direct a sound 
scientific judgment and an enlarged experience to the subject; for 
the entire system of coal mining requires improvement in all its 
departments. 

Coal, as is well known, contains in the seam many gases and in 
great abundance, all producing different but deadly effects. Many of 
them are probably in a highly condensed if not liquid state, so that 
immediately the mechanical pressure is diminished by excavations, 
or the temperature is increased, they pour in their elastic state into 
the galleries, and produce either a combustible atmosphere, or an at- 
mosphere incapable of supporting life. The gases which are most 
abundant are the fire damp, or light carburetted hydrogen, the olefiant 
gas, the sulphuretted hydrogen, and the carbonic acid gas. It is in 
the presence of these that the danger of coal mining consists. 

The fire damp is the most frequent cause of accidents in mines. It 
is evolved in great quantity from every pore of the coal, and is so 
abundant in the northern mines, “ that to procure a gas light a small 
hole of a few inches deep has only to be made in the coal, and a tube 
inserted, when the gas discharges through it so freely as to enable it 
to be lighted at its end. In the shot holes made for blasting the coal 
it is very common also for the gas to ignite at their mouths.” From 
the lightness of this gas a large portion of it escapes when exposed to 
the atmosphere, but still a portion seems to be retained, for instances 
are on record of ships laden with coal being destroyed by its explosion. 
Some idea may be formed of the enormous quantity of this gas con- 
tained in coal from some facts mentioned by the Committee. 

“* At Wallsend Colliery (C. pit) for many years there has been an in- 
cessant discharge of gas, which burns at the pit mouth, with a bright 
light, that is visible for miles. It is conveyed in metal pipes from a 
single goaf or reservoir, of not more than five acres, into which it pours, 
280 yards below the surface. and 2000 from the shaft. Day and night 
it continues to discharge at the rate of 5 1-5th hogsheads per minute, and 
six years ago was double that amount. 

“On the 14th of January 1841, the shaft brattice of St. Hilda pit, on 
the Tyne, was burnt, and the ventilation thereby destroyed; five days 
afterwards the underground workings of the mine, full 70 miles in gal- 
lery extent, were so filled with partially diluted gas, which ascen to 
the surface in such quantities, that around the pit mouth the fires had to 
be extinguished, and operations were obliged to be carried on in the 


= with safety lamps for precaution against dormant earthquake 

arth accident from a sudden emission of gas having occurred on the 
2nd February, 1841, in Larrow colliery, part of the shaft brattice having 
been destroyed, and the ventilation injured, before it could be restored 
fully 20 miles of passages, of upwards of 70 feet average area, and 
more than 7,700,000 cubic feet, were in three days charged with this 
dreadful combustible.”’ 

The effects of an explosion when the fire-damp mixes with the 
atmosphere of the mine it is unnecessary to detail; they have been too 
frequently recorded in the news of the day during the last forty years 
to need any description. Stephenson, the engineer, says, that in the 
Killingworth explosion in 1806, he saw “ the discharge come out of 
the pit mouth like the discharge of a cannon—there was wood came 
up, stone came up, and trusses of hay, that went into the air like 
balloons; the ground all round the top of the pit was in a trembling 
state.” In fact, such is the tremendous force produced by the explo- 
sion of the mixed gases that it seldom happens without an awful de- 
struction of life, and great injury to the works. 

Olefiant is another gas exceedingly abundant in coal mines, although 
only suspected to be present by Davy, and undetected by other Brit- 
ish chemists. Dr. Clanny, however, stated in his parliamentary 
evidence that he believed the olefiant gas to be present in some of our 
mines. Professor Bischof, of Bonn, in his analysis of the atmes- 
pheres of the German mines, detected this combination of gases, and 
in one instance found more than 16 per cent of olefiant gas in the 
atmosphere of a particular blower in one of the mines. 

The sulphuretted hydrogen is supposed to be produced from the 
iron pyrites, which is abundant in all mines. From the experiments 
made by the South Shields Committee it appears, that when the py- 
rites are moistened with water, this gas is, even at the common tem- 
perature, given off. It must, therefore, always be present in greater 
or less quantities in coal mines, and it is not only destructive by 
causing immediate death from inhalation, but it takes fire at the least 
visible heat of iron, and may, therefore, explode a mine from contact 
with a Davy, while the miner is looking on his mis-named safety 
lamp as a protection from danger. 

The carbonic acid gas, (the choke damp of the north, the black 
damp of Lancashire,) as it occurs in mines, is the product of explosion, 
but it is also frequently found in old workings, and thousands of 
yards of space are sometimes filled with it in a single hour. It pro- 
duces instant death when inhaled, and the only indication of its 
presence is a blue tinge to the flame of the lamps, succeeded by ex- 
tinction. 

The accidents in coal mines are to be traced entirely to the presence 
of these inflammable and deadly gases, and it therefore becomes a 
question of great moment by what means their effects can be pre- 
vented, or the gases themselves be discharged. Unfortunately the 
attention of the proprietors of mines and their officers, has been more 
directed to an attempt to prevent the explosion of the inflammable 
gases by the invention of safety lamps, than their discharge from the 
mines by ventilation. Although numerous fearful accidents have been 
occasioned by the confidence placed in the Davy lamp, and although 
it has been proved, both by experiment and by its every-day employ- 
ment in mines, that its value in preventing explosion has been greatly 
over-calculated, it is still placed in the hands of the miner as an un- 
doubted means of safety. This is precisely the view taken of it by the 
South Shields Committee, who say, ‘Considering that the Davy lamp 
has been found in experiment and in practice to explode the external 
gas by the passage of the flame through the gauze, and that a dan- 
gerous contingency is produced when the lamp is hot, to which it is 
peculiarly liable, no doubt can remain that it has been the cause of 





























some of the hitherto unaccountable accidents which have occurred : 
that therefore its employment is far more uncertain and dangerous 
than the friends of humanity and science at first anticipated, and that 
it has too long possessed the unlimited confidence of miners in its 
protective power.” 

Without attempting to follow the Report in the examination of the 
several kinds of safety lamps invented for the use of coal mines, we 
may especially draw attention to the result of the investigation upon 
the minds of the South Shields Committee, simply recording our 
entire accordance with the opinions they have expressed. 


“The Committee have now to report, after the most minute investiga- 
tion and experiment which they have been able to devote to this branch 
of their subject, that in their opinion no mere safety lamp, however in- 
genious in its construction, is able to secure fiery mines from explosion, 
and that a reliance on lamps alone is a fatal error, conducive to those 
dreadful calamities which they are intended to prevent; the Committee 
further report that they are of a decided conviction, according to the 
foregoing premises, that the naked Davy lamp is, without a complete 
shield, a most dangerous instrument, and has indubitably been produc- 
tive of those accidents in mines against which it is still too confidently 
employed at the daily imminent risk of producing a like calamity. 

“The Committee are further of opinion, which coincides with that 
of the Belgic Commission, that the best description of lamp to be em- 
ployed is that on ‘ the principle of the Improved Clanny and the Museler 
Lamps, the latter with a continuous gauze cylinder;’ but that the 
utmost attention must be paid always to their condition, and more par- 
ticularly to those of other descriptions, that the gauze must be examined 
daily, and every part of their construction be ascertained to be perfect, 
that the workmen must be warned never to continue working in a an 
inflammable atmosphere with their lamps over-heated by an increased 
flame; and that instead of being impressed with an idea that they are 
absolutely safe instruments, they should be convinced that they are only 
comparatively safe, and contingencies may easily arise in which even the 
best-constructed may be productive of danger and explosion. 

“The Committee regret to observe, that from some erroneous convic- 
tion, or other less defensible cause, this mode of securing safety in mines 
has heen beyond all reasonable bound relied on, while the far more 
important and safe system of ventilation has been comparatively neg- 
lected.” 

It has always appeared to us a singular and unaccountable circum- 
stance that so little use is made in mines of the metereological instru- 
ments which modern science has rendered so universally available. 
The South Shields Committee state that no mine visited by them, 
with the exception,of that of Wallsend, wa» provided with so much as a 
barometer for the use of the officers. This indifference to the most 
evident precaution can only be accounted for from the confidence that 
has been placed in the Davy lamp, which it would appear is not only 
an inefficient and defective instrument in the hands of the miner, but 
is also chargeable with the crime of preventing the introduction of 
those means which, under judicious superintendence, would give such 
indications of the want of safety as might be expected to prevent the 
recurrence of the accidents which are now so frightfully frequent and 
destructive. 

“The barometer, sympiesometer, thermometer, anemometer, and 
eudiometer,”’ says the Report, “if properly employed, add a new sense 
to the miner, and enable him in his da:kness to penetrate with certainty 
into physical changes, on which will depend, in a few hours, the exist- 
ence of himself and his friends ; at present, without them he is ignorant of 
these operations till, developed and advanced, he finds himself involved in 
them almost without remedy, or too late knows of their completion by 
the dreadful result.”’ 

But however desirable these and other preventive measures may 
be, it is to the adoption of a perfect system of ventilation that we 
roust look for security, In our coal mines this is, as acknowledged 
by every one, much neglected; whether from the cost, which in 
many instances is very great, or from an inadequate conception of its 
importance, we do not pretend to determine. At present we shall 
not attempt to describe the plan of ventilation usually adopted, nor 
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to examine the improvements which have been suggested, but simply 
introduce the opinions of some engineers and others who, from their 
practical acquaintance with mining operations, are qualified to give 
judgment on such a question. 

“It appeared to me,’’ said Mr. Smith, in his evidence before the Com- 
mittee of the house of Commons, ‘‘ when | saw the plan which Mr. Bud- 
dle exhibited, that their works were carried to an extent beyond the 
safety of ventilation, considering the high per-centage of gas they were 
represented to produce. The true principle of working mines will be 
that of efficient ventilation ; and my opinion is, that you never can work 
coal seams in any other way so properly and so profitably as by keeping 
the men always in a safe and healthy atmosphere.” 

“I am sorry I cannot state to the Committee,” said Mr. Taylor, “ the 
number of shafts at the Consolidated Mines (in Cornwall), but | think 
they extend, including the wings, to more than twelve miles of perpen- 
dicular depth, and I believe the horizontal galleries to more than forty.”’ 
“Toa coal mine in the north with galleries to nearly double the same 
extent, they have a single shaft or scarcely two-thirds of a mile in per- 
pendicular depth.’’—South Shields Report. 

George Stephenson, writing on this subject, states that in his opinion 
the ventilation of coal mines would be much more certain if two pits 
were sunk instead of one; and a much cheaper ventilation would be 
secured. But the South Shields Committee take a more enlarged 
view of the subject, and state that in every case there ought to be not 
less than one ventilating shaft, however small in diameter, appointed 
to, at the least, every 40 acres, and that no winning should be allowed 
to be made unless two distinct shafts have been previously put down, 
which should be seeured by act of Parliament. Having obtained a 
sufficient supply of atmospheric air, the next object must be to cause 
it to circulate through the mine. For this purpose the Committee 
recommend Mr. Gurney’s “ ventilation by high-pressure steam as 
peculiarly fitted for the present condition of mines, and adapted for 
them in every stage of their operations.” 

When we consider this Report in reference to the important facts it 
contains, and the sound general views deduced from them, we cannot 
but hail its appearance with satisfaction. The local importance of 
the gentlemen who formed the Committee, the objects which prompted 
their inquiries, and the facilities of obtaining information which they 
enjoyed, will give weight to their opinions in the public mind, and it 
is hoped lead to some legislative measures, calculated, at least, to 
protect the health and lives of those engaged in the now dangerous 
occupation of coal mining. As a work of practical science, it is a 
valuable addition to the important body of evidence before collected, 
by confirming statements, fixing a real value upon the opinions of 
individuals, and deducing from the whole some conclusions imme- 
diately available for practical application. 


IMPROVEMENT OF THE THAMES. 


BY W. M. HIGGINS, ESQ. 


Iw the year 1840, a Committee of the House of Commons was ap- 
pointed to consider the petition of the corporation of London, relating 
to the embankment of the river Thames. The Committee having met, 
proceeded to examine a plan of the proposed embankment submitted 
by Mr. Walker, but as the inquiry was closed, on account of the ap- 
proaching prorogation of Parliament, without the examinatiou of any 
other plans for the same object, or any plan for the improvement of 
the navigation without an alteration of the present line of embank- 
ment, the Committee declined giving an opinion upon the subject. 

The river was described at that time as being encumbered with 
shoals, which in some parts above bridge, and more especially between 
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Westminster and Waterloo bridges, were left dry at ebb tide for the 
greater part of the width across the river. For the removal of these 
serious obstructions to the navigation, no effective plan was then 
adopted; for the dredging, in itself an obstruction, was carried on 
more with a view of obtaining a profit from the ballast, than of 
clearing the river of shoals. Since that time little has been done 
towards a more effective system of ballasting, and the state of the river 
for all purposes of navigation is, to say the least of it, nothing improved. 

All engineers are probably acquainted with the plan of improve- 
ment proposed by Mr. Walker. It consisted in narrowing and equal- 
izing, as far as possible, the width of the stream, by the erection of an 
embankment wall, certain beds or lie-bys for barges, being formed or 
preserved by dwarf piling. The space between the embankment and 
the present shore was to be filled with the ballast or other material 
obtained in deepening the river. Supposing this embankment to have 
been constructed only ou the north side of the river, the effect would 
have been, according to Mr. Walker, to throw the water on the south 
side, and to increase the velocity of the stream, by which means the 
mud banks would have been removed, although he did not anticipate 
that the increased velocity would be sufficient to carry away the 
shoals. 

It is not my intention to make any remarks upon this plan in an 
engineering point of view. The object in every well-considered im- 
provement, must be to increase the quantity of tidal water in the chan- 
nel, upon which its very existence undoubtedly depends. To di- 
minish the width of the river in all parts above bridge, would 
therefore be productive of injury, rather than of good, nor did Mr. 
Walker, [ believe, ever propose such a course, for in his evidence 
before the committee, already mentioned, he said, “ You must not 
understand, although I use the word embanking, that there is an 
intention, or that it is practicable, to embank both sides of the river 
by walls from side to side, but that every respect must be paid to the 
way in which the present premises are occupied, still improving the 
navigation, and, I think, the value of the property.”’? It may be well 
doubted whether this could be done in all cases by the adoption of 
Mr. Walker's scheme, for in tracing the line of embankment as marked 
upon his plan, I tind that a wall would be imperatively required in 
many places where property would be thrown so far distant from the 
stream as to lose all its value to the present occupiers. In other in- 
stances, the dwarf piling must be introduced where embankment would 
be more desirable. These aretwo of the reasons which have caused 
so great an opposition to Mr. Walker's plan, among the owners and 
tenants of wharf property upon the Thames above bridge. 

All the difficulty, however, might, I think, be met and overcome by 
the formation, instead of embankment walls, of small docks, for the 
construction of which, the proposed embankment wall and gates 
would be alone required. Mr. Walker has shown, in the sections 
prepared for his evidence, the increased depth he intends to give to 
the river, but for the plan I propose, the deepening must be ex- 
tended where docks are to be formed to the present wharfs, so as to 
admit barges at half tide. In this way, the present, wharf property 
would be not only retained, but also greatly improved ; all the advan- 
tages to be derived from an increased quantity of tidal water would be 
secured, and the navigation of the stream be kept much more free 
from impediment, than perhaps by any other means. 

Supposing a series of such docks to be formed upon the banks of 
the Thames, they would of course be placed under the superintendence 
of some competent establishment, whose duty it would be to see that 
the laws necessary for their regulation were strictly obeyed. These 
laws would determine the times of tide when the gates must be open 
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or closed, which would greatly tend to prevent the accumulation of 
mud, and other particulars which will suggest themselves to the mind 
of every one. Such an arrangement might however be made, as 
would enable the coal and timber barges to lie afloat in the docks, to 
receive or unload their freights; and by the ready access to the 
stream, and the comparative ease of navigation, a great saving of time 
and consequently of expence would be secured. 

By the adoption of such a plan, facilities would be offered for the 
construction of safe and commodious landing-places in convenient sit- 
uations, where steam boats might land or embark their passengers at 
all times of tide. The present inconvenient and unsightly piers, 
which project into the stream, and so much impede the naviga- 
tion of the river, would be necessarily removed, that part of the river 
necessary for the convemence of trade without being of any advantage 
to navigation, would be secured, and the injurious effects so frequently 
resulting from floods would be entirely prevented. 

Since the removal of the old London Bridge a larger surface of the 
banks at low water has been exposed, and, in consequence, the un- 
pleasant and unhealthy effects of the discharge of sewage have been 
increased. It will therefore be necessary to lower the mouths of the 
sewers, and to bring them into the stream in front of the dock walls, 
that the docks themselves may not become the reservoirs of the accu- 
mulated filth. This would greatly facilitate the removal of the sewage 
by the tide, and with proper precautions prevent all the evils result- 
ing from the circumstances of their present discharge. 

In presenting this plan of improving the Thames to the consider- 
ation of the profession, I must not be supposed to imagine that no 
objections can be raised to its adoption, either in a commercial or 
engineering point of view; but, after considering such other proposals 
as have come before my notice, it seems to meet the difficulties of the 
question more completely than any other design. No one plan can 
be adopted throughout in such a work as that of improving the navi- 
gation and commercial advantages of the Thames. There are situa- 
tions in which embankment walls must be adopted, but there are 
others, I think, in which no plan would be so effective and so advan- 
tageous as that of constructing barge docks, which could be done at 
a cost not exceeding the proposed mode of embanking, and, as a 
result, enhance rather than diminish the value of the adjoining 


property. 


WANDLE WATERWORKS. 


Arrer a severe opposition before one of the sub-committees, it was 
decided on the 21st February, by the Standing-orders Committee, that 
the standing orders had not been complied with by the promoters of 
the Wandle Water works, and that in consequence they could not 
proceed with their bill. Thus, through the negligence of the parties 
entrusted with the preparation of the necessary documents for Parlia- 
ment, has this measure been for the present thrust out of the House 
of Commons, without giving its advocates a chance of either ex- 
plaining what their intentions are, or how they propose to secure 
possession of a stream which, from its almost incredible value in a 
commercial point of view, has always baffled the attempts of every 
joint stock company to interfere with itswaters.* 

* “The river Wandle, rising near Croydon, in Surrey, and falling into the Thames 
at Wandsworth, probably furnishes employment to more persons, and to more capi- 
tal, than any river of its length in the world. In its short course of ten miles, it 
turns not less than eighteen flour, snuff, and oil mills, besides supplying water to 
numerous calico, dyeing, tnediine, and printing nds; also to copper works 


and iron works, forming with the mills about thirty- t separate properties, deri- 
ving their principal value from the uses they are able to make of the water from this 
































It is true that Mr. Mylne’s Report has been lately published (see 
p- 124 of the Journal for this month), but we can scarcely believe it 
possible that the truly whimsical contrivances proposed by this gen- 
tleman as engineer to the company, for the purpose of compensating 
the millers, can be seriously entertained by a committee possessing 
even the most limited infusion of common sense, leaving out of the 
question anything like a knowledge of engineering operations. 

We propose to make some observations upon this Report of the 
company’s engineer, not so much with a view of showing the imprac- 
ticability of wresting from its possessors a property of such enormous 
value as the river Wandle, as to bring before our readers a budget of 
ingenious expedients which may serve as precedents for future ocea- 
sions, when other young engineers are called upon to contend with 
the difficult task of showing that a property exceeding in value four 
hundred thousand pounds, can be bought by a company whose whole 
capital is only three hundred thousand pounds, and that six miles and 
a half of aqueduct and a large reservoir can be constructed out of the 
surplus which remains, after paying for the water alone more than 
the amount of their whole capital. Verily we cannot help admiring 
the youthful enthusiasm with which the innocent descendant of the 
architect of Blackfriars’ Bridge has applied himself to this herculean 
task. Eschewing at ouce and for ever al! doubt, hesitation, and dis- 
trust as to the complete efficiency of the Company's capital for the 
execution of all the works, and the payment of £400,000 for compen- 
sation into the bargain, this young aspirant for engineering fame, real- 
izing in his own bright conceptions the miracle of the loaves and fishes, 
has mainly directed himself in this report to the actual style and sys- 
tem of the works proposed to be executed by the company in the way 
of compensation to the mill-owners on the river Wandile. 

These compensating works, it will be understood, are to be substi- 
tuted for cash payments to the injured millers. Of course the en- 
gineering skill of the company’s engineer is a sufficient guarantee that 
the works will operate just in the way which he intends them, and we 
presume it is also to be taken for granted, that the mill-owners and the 
owners of ornamental property on the Wandle, will be quite as well 
satisfied with the operation of these works as they are with the river 
in its present state. We make these suppositions in order to suggest 
how the engineer is justified in recommending his company to execute 
these particular works of compensation, in place of at once compen- 
sating the mill-owners in cash, according to the usual system in pub- 
lic works. It is true that Mr. Mylne himself alleges some reasons in 
his report, but as these reasons are connected exclusively with the 
convenience and interests of his own company, we just venture, in 
the most humble manner, to putin a single word as above, on bebalf 
of and for the satisfaction of the millers, who, it must be confessed, are 
standing perfectly aghast and bewildered at the surprising feats and 
maneevvres of the Wandle Company and its agents. 

As Mr. Mylne is probably aware of the great value of the property 
on the Wandle, it might have been expected that some information 
would be afforded in his report, as to the cost of the works which he 
proposes to substitute for compensation in cash. - On this point, how- 
ever, a dead silence reigns throughout. Whether these works are to 
cost more than the four hundred thousand pounds sterling, or less, 
remains up to this time in the deepest obscurity—an obscurity into 
which the vulgar eye of the public cannot penetrate, although we 
may presume that Mr. Mylne himself is able to fathom it, and is 
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satisfied, in his own mind, of the expediehcy of keeping his conclu- 
sions to himself. As Mr. Mylne has given no reason, then, for with- 
holding any estimate of the cost of the compensating works, let us 
again endeavour to supply one. Seeing that 

The whole capital of the Company is 

And the value of the property which will be des- 

troyed on the river is . ‘ 425,000 
which latter sum must be paid by the Company, or an equivalent 
given for it, before they can be allowed to take one gallon of water 
along their aqueduct to Clapham Common, it would evidently be 
not quite the thing for Mr. Mylne to put these two sums in juxta- 
position as we have done, because, in order to show how inter 
alia the larger sum could be paid out of the smaller, he must have 
at once proclaimed himself a necromancer or a magician, and so si- 
lenced impertinent enquirers into his pretensions, by stamping them 
with supernatural agency. The day of miracles, however, has pas- 
sed away; this is the 19th century; the magician and the conjuror 
What then remains? Happily for Mr. Mylne and 
his enlightened employers, an agency still reigns on earth, which, 
by reason of its potent influence, its many worshippers, its yet more 
numerous victims, may not unfitly claim alliance with the highest 
powers of witchery and necromancy. The name of this mighty agency 
is mystificotion, and, acting on the most approved rules of the science 
which teaches its application, the simple question of £ s. d. is, in the 
first place, summarily kicked out of the way, and successfully kept 
in the back ground, while its place is supplied by a legion of little 
dancing puppets, whose antics and grimaces are not a little confusing 
The grand result of all this is, to lead each indi- 
vidual member of the self-appointed committee of the Wandle 
Water-works to that state of amusing bewilderment, from which he 
can find no relief, except in some such reflection as the following : 
“ Well, this subject is too deep for me ; it is beyond measure puzzling 
to conceive how, with our little tiny capital of three hundred, we are 
to pay the four hundred to the millers, and to make our own works 
besides: yet, as our engineer says it can be done, and will be done, 
I for one must believe him, and after all, in doing so I shall only be 
one goose out of a great many others.” Let us now proceed to ex- 
amine into the Report of the engineer on whose skill and talents this 
enlightened committee depends for the success of this measure in an 
engineering point of view. 

In the first paragraph of his Report, Mr. Mylne observes, that 
having traced the line of the proposed aqueduct from the plan through 
the several enclosures, he has no doubt, from what he observed, of the 
correctness of the survey. This is too serious and important an asser- 
tion to be lightly passed over. It stands on record in a report made 
less than fourteen days ago by a Committee of the House of Commons» 
that it was indubitably proved on evidence before them that in the 
very first quarter of a mile from the commencement of this same 
proposed aqueduct, no less than four gardens, a building and its cur- 
tilage are wholly omitied from the survey, of whose correctness Mr. 
Mylne, from what he observed, has no doubt The centre line of the 
aqueduct actually passed through one of the gardens in question, and 
the other three, as well as the building and its curtilage, were clearly 
shown to be within the limits of deviation, all of which is stated in the 
Report of the Committee. We leave this fact as it really is, and we 
leave the result of Mr. Mylne’s observations just as we find them, 
without one word of comment. It is for the public to form its own 
judgment—it is for Mr. Mylne to justify himself as he best can. 

Passing now over a considerable portion of the Report, we shall 
come at once to what Mr. Mylne rightly terms the “ most essential 
Vor. 1V.—k 
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point which suggests itself for consideration,” namely, “the way in 
which compensation shall be made to the mill-owners for the proposed 
interference with the water, and for any depreciation of the capital 
invested by them in the river.” The idea of a compensation in cash 
is then rejected for reasons as before stated in connection with the 
interest of the Company. Then comes the following paragraph, 
which we shall examine a little in detail. “The compensation might 
also be estimated in another way, by calculating the cost of erecting a 
steam engine equal to the power to be abstracted, and by adding to 
that a sum of money, the interest of which should be equal to the cost 
of the repairs and annual expenses for working the same in perpetual- 
ity; but either of these would lead to much variety of opinion as to 
amount.” Now, we have not one word to say against the perfect 
fairness of this mode of compensation as far as the working power of 
the mills is concerned ; and we leave out of the question for the pre- 
sent the agreeable effect which would be produced upon the richly 
ornamental property which borders the river by the incessant working 
of about sixteen steam engines, this being the number of mills at pre- 
sent in the stream below where the water is to be taken. We come 
to consider now, however, what is in fact the nature of the compensa- 
tion which would be effected by erecting steam power. It is in fact 
neither more nor less, as many of our readers have no doubt already 
perceived, than raising per day from the level of the Thames to the 
height from which the water is proposed to be taken out of the Wandle 
just that whole quantity which is to be so taken away. Now, the 
point from which the water is to be taken is 77 feet above Trinity 
high-water mark in the Thames, and supposing the Wandle Water 
Company to abstract three million gallons per day, which is equal to 
the supply at present given by the three companies on the south side 
of the river, then the gross engine power to be provided must be at 
least equal to pump up three million gallons to the height of 77 ft. every 
24 hours. We say at /east equal because we wish to avoid all appear- 
ance of exaggeration. It must be evident, however, that in order to 
afford the same advantages as at present, a considerable surplus power 
will be required to meet the inequalities of times and seasons, the irre- 
gularities of working, and the varying amount of the remaining quantity 
in the river. Supposing, however, that only the exact amount of steam 
power which is at present derived from the wateris to be given ir exchange 
for the latter, we ask simply and unaffectedly in what possible way, as to 
expense, will this differ from the power required to raise the'same quan- 
tity of water from the Thames to the same height of 77 feet for the direct 
supply of the inhabitants of London? Let us now come to the ques- 
tion; Mr. Mylne knows perfectly well that this is a far greater amount 
of pumping power than that employed by all the present companies 
on the south side, because their average service is not so much as 77 
feet above the Thames; he knows that, notwithstanding they have 
much less work to do than his company would have to do, merely to 
satisfy one class of persons whom their scheme would injure, the divi- 
dend paid by the present companies is quite wretched and insignifi- 
cant, yet in the face of all this he coolly talkes of a compensation by 
steam power, and after this one single class of compensation cases has 
been disposed of (be it remembered at a greater cost than the capital 
of all the present companies), after the whole of the other kinds of 
compensations, (00 numerous to mention, have been met, after the 
expensive aqueduct and reservoir have been constructed, and all the 
other necessary works required, this grand company is then to supply 
water at a less cost than the present water companies, and to share a 
dividend of 10 per cent. into the bargain. Was ever so wild and 
fanciful a conceit entertained ? or being entertained, was it ever ad- 
dressed in so grave a form to the credulity of reasonable and thinking 


beings? 


Mr. Mylne rejects the scheme of compensating by steam power, not 
because its amount would be too great for the resources of the com- 
pany for whom he acts, but because it would lead to variety of opinion 
as to its amount. There can be no variety of opinion, however, upon- 
the fact, that the power must be, as we have said, at least equal to 
what would be abstracted, and this being granted, the evident absur- 
dity is involved of proposing to divide a whole into several parts, each 
of which is greater than the whole. It is an ancient axiom in geome- 
try that the whole is greater than a part; but if it were possible for 
the Wandle Water Company to compensate the owners of property, 
and to execute their works out of their capital of £300,000, there would 
certainly be more than one part decidedly greater than the whole. 
On every principle of common sense this is impossible, but in no one 
respect is it more impossible than the fulfilment of the hopes and 
promises held out by this company to their unfortunate shareholders, 
and to the rate-payers of Lambeth and Soutinwark. 

This brings us to the mode of compensation which Mr. Mylne 
thinks advisable in preference to all others. 

Let the following extract further explain : “ From having made my- 
self generally acquainted,” says Mr. Mylne, ‘‘ with the various wells that 
have been sunk both in England end France, and from the known 
geological strata in the neighbourhood of Carshalton, I am much 
inclined to recommend the substitution of water abstracted from the 
earth, so far as it can be made available, for the quantity to be taken 
from the river, and giving to each miller a small engine for the pur- 
poses above mentioned, and cash payment, to cover the deficiency (if 
any), in proportion to the calculated power of his mill; in this way 
you would avoid entering on the question of injury to trade, good 
will, &c.” 

We cannot conscientiously compliment Mr. Mylne upon the ele- 
gance of his composition, nor even upon its common-sense plainness 
and simplicity, but we do sincerely avow, if perchance it may afford 
him any satisfaction, that the paragraph just quoted is as choice a 
specimen of the mystifying style as any which has met our eyes for 
many along day. Not to quibble, however, upon a subject which 
engineers in general hold in so lofty contempt as mere elegancies of 
style, we shall pass on to the next paragraph, which, lengthy though it 
be, we shall quote in full, because it contains all the remaining infor- 
mation which the report furnishes as to this essential question of com- 
pensation. 

“ The present plan,” continues Mr. Mylne, “ does not extend suffi- 
ciently far to allow of exploring the chalk hills, which I have no doubt 
might be made to afford a much greater supply than they do at pre- 
sent. But by executing a deep well on the line of aqueduct near the 
corner of Mitcham Common, a large supply of water might be ob- 
tained, which, raised to the surface, would find its way into the first 
mill head below the point where the Wandle water is proposed to be 
taken, and from thence to every other mill to the Thames. In this 
way compensation would be at once given to all; and should the 
above mode not prove quite adequate to the demand, the deficiency 
at the lower end at Wandsworth might be readily obtained by the 
erection of a steam engine at the Thames side; and by throwing up 
the water through pipes as high up the Wandle as would command 
the four largest and most valuable upon the stream ; or if it should be 
thought more desirable by the parties, a separate small engine might 
be erected at each mill, capable of raising into their respective mill- 
heads the required quantity.” 

Here are two expedients proposed, one in aid of the other, in case 
the one should prove inadequate. Let us first examine the well at 
the corner of Mitcham common. This corner of Mitcham common 























is about one mile from the commencement of the aqueduct at the 
River Wandle, and is situate about 67 feet above high-water mark 
in the Thames. The water in this well is to be raised (pumped ?) to 
the surface, and then to be conveyed into the first mill head below the 
point where the Wandle water is proposed to be taken. Now, in no 
possible way that we can imagine does this project differ from the one 
previously rejected, for giving the millers steam power to raise the 
water into their mill heads, except that the well project presents the 
doubt and uncertainty of being able to procure the water in sufficient 
quantity. An important question here arises: If a well is to be sunk 
at all down to the chalk, as we presume this well must be, why in the 
name of common sense does not Mr. Mylne carry the water from 
this well to London at once, instead of taking it back to the Wandle? 
This question is perfectly plain, and the consideration it involves is 
quite straightforward. The corner of Mitcham common is 54 miles 
from London, the River Wandle is 63. A conduit, therefore, of 54 
miles will bring the water from the well to London; but no! this will 
not do—an aqueduct of 6} miles must be constructed between the 
Wandle and London, and another of a mile from the well to a lower 
part of the Wandle. Then the water carried out of the river to 
London is to be carried back to the river from the well, and so this 
wonderful proeess is to be carried on, and by such a system of econo- 
mising power are the present water companies to be driven from the 
field, and left without a leg to stand upon! We have not one word 
to say against the possibility of procuring a sufficient amount of water 
from a deep well on Mitcham common to supply all that would be 
required for the south side of London. But why, we ask again, is 
the produce of this well to be taken back to the Wandle, iustead of 
being brought at once to London? This leads us to observe, that a 
proposal to procure an abundant supply of spring water was some 
years since brought into public notice by an eminent English engi- 
neer, who is now extensively engaged on the French railways. The 
promoters of this project have been watching in silence the late 
miserable attempt of the Wandle Company to obtain an Act of Par- 
liament, and they were scarcely surprised to find, that through the 
incapacity or negligence of the Company's agents, the measure was 
denied permission even to cross the threshold of the House of Commons. 
The geological experience of the eminent engineer alluded to has 
directed his attention, however, to a far more eligible situation from 
which to procure spring water for the south side of London than the 
neighbourhood of Mitcham common. We hope to be able shortly to 
lay before our readers some particulars of this interesting project, 
which appears to be based upon sound and judicious principles, and 
which we understand will be brought before Parliament in the en- 
suing session. In the mean time we shall only observe, that this 
project is distinguished from every other proposal to procure water 
from the chalk by this peculiar advantage,—that the place where it 
is intended to sink is situated close to the great natural drainage of 
the chalk basin into the Thames, and therefore the water flowing 
through the chalk is intercepted at a point where it is necessarily 
much concentrated, and where in consequence there is every prob- 
ability of finding it in much greater abundance than in any ordinary 
part of the chalk district. 

We have little to observe on the expedient which Mr. Mylne pro- 
poses to supply any possible deficiency of the well on Mitcham 
common. This deficiency, we are told, might be supplied by the 
erection of a steam engine at Wandsworth, for the purpose of throw. 
up the water through pipes above the four lowest mills on the 
stream. 

All these expedients only serve to place in a stronger light three 
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very simple propositions, with which we shall conclude this notice of 
the Wandle project :— 

ist. If compensation is to be paid in cash for the injury done to the 
owners of property on the stream, it will amount to more than the 
whole capital of the Company. 

2nd. If compensation is to be given by returning into the river the 
water taken from it for the supply of the metropolis, it is only a 
roundabout and more expensive way of doing that which the present 
companies do. 

3rd. If it be practicable to raise from the earth a sufficient quantity 
to make up the deficiency caused by plundering the Wandle, Mr. 
Mylne himself, in proving this practicability, (which be has not yet 
done,) establishes the strongest case in his power in favour of a 
supply of spring water, drawn directly from an extensive well in the 
chalk. 

Let public opinion now decide upon the merits of the Wandle 
scheme: it remains for the shareholders, who Aave suffered, and the 
rate-payers, who are called upon to suffer, to judge at once and de- 
cisively, particularly after the late exhibition before Parliament, 
whether such a scheme is worthy of their future support or their 
future contempt. 


REVIEWS. 


Mechanical Philosophy, and its Application to the Arts. By W. B. 
Carpenter, M.D. London: W. 8. Orr & Co. 


Turs volume is the third of a series called the “ Popular Cyclopa- 
dia of Natural Science,” and although our literature abounds with 
works of the same class, it will not be an unacceptable present to 
those who are commencing the study of Mechanical Philosophy. [t 
is not a dry disquisition upon the laws of nature and the principles of 
Mechanics, requiring from the student a strong and indefatigable 
effort of mind, but a simple statement of great principles, illustrated 
by familiar examples drawn from the arts of construction and engi- 
neering practice. In all such works there must be an absence of 
those daring efforts of imagination, so calculated to captivate all 
classes of readers, but at the same time they admit of a simplicity and 
elegance of style which is scarcely less attractive to an educated and 
refined mind. Some of our writers upon scientific subjects seem to 
have entirely forgotten this, and, in their effort to display qualities of 
mind not required in that class of works, have disgusted the public by 
an inflated style, or by perpetual wanderings from the subjects they 
ought to have explained. The author of the volume before us has 
avoided this very common error, and has produced an exceedingly 
interesting, because it is a very unpretending, introductory treatise 
upon Mechanical Philosophy, and its application to the Aris. 

That the reader may judge for himself of the accuracy of our ecriti- 
cism, we will extract a few remarks upon Frame-work, which may be 
considered as a fair specimen of the general style of the book ; 


_ “The principle which should govern the construction of frame work, 
in order to ensure its stability, is a very simple one. If we take three 
strips of wood, and pin them together at their ends in such a manner as 
to form a triangle, we shall find that the sha; of that triangle cannot be 
altered by pressure in any direction. But is not true of any other 
figure, for, let four rods be pinned together in the same manner, 80 as to 
make a four-sided or quadrilateral figure of any shape, the form of this 
figure may be altered by pressure in any direction. If the op 

sides were originally parallel, will always remain so, but thelr ine 
clination to the other side may made to vary in any degree if the 
joints are moveable. Still greater changes may be made in figures having 
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a large number of sides. Hence we see that in the construction of fram- 
ing of all kinds, this simple principle is to be followed ;—the parts of 
the framing are to be united together, as to form a series of triangles, so 
that, as every one of these is immovable, the whole shall be also. 

Hence a framing so made will be able to resist any amount of pressure 
consistent with the strength of its materials. A very familiar illustration 
of this principle may be seen in the construction of the common gate. 
If made of upright and horizontal pieces only, it would have been liable 
to change its form, provided the framing were at all moveable at the 
points where the pieces unite; and the addition of any number of pieces 
in either of these directions, would only have rendered it stronger by 
increasing the number of joints. But a single piece fixed diagonally will 
prevent any alteration in shape from taking place, even though the joints 
are by no means firm, for this converts the framing from a set of movable 
parallelograms into a series of triangles, every one of which is immov- 
able. The shape of the gate cannot be altered without altering the 
length of the diagonal, and this change is prevented by the additional 
piece. 

This principle is very extensively adopted in framing of all kinds. 
Thus in frames of wooden houses, such as are now frequently constructed 


in this country to be sent out to newly settled colonies, or in those of 


oil-cloth factories (which are usually constructed on the same plan, as 
great size is required for them, without the strength which is necessary 
in mills), these diagonal pieces may always be seen, crossing the pa- 
rallelograms which would be left between the upright and horizontal 
timbers. Although such parallel framing rests on a solid and extensive 
base, and would be able to resist a vast amount of pressure acting directly 
downwards, it would not be able to stand against a force acting sideways, 
as that of the wind, and, however great the mass of timber employed in 
building, would have no security against a change of form without the 
employment of diagonal braces, This principle has only been applied 
to ship building within a comparatively recent period ; it was introduced 
by Sir R. Seppings, to whom we owe several other important improve- 
ments in Naval Architecture. 

Frame-work may be very securely made upon the same plan even 
when the centre of pressure is not directly supported. Thus the large 
frames that form the eentering on which stone arches are to be built are 
constructed upon this principle when the arch is of great size. Various 
plans may be employed for this purpose; but in all of them the frame- 
work is so arranged as to form a series of triangles. 


To any young person who is entering the office of an architect or 
engineer this little volume will be an acceptable present, but not, we 
fear, to them only. We cordially recommend it to all persons who 
feel the necessity of a more extensive acquaintance with mechanical 
principles than they have acquired from the labours of the office. 


RIVER WANDLE WATER COMPANY. 


REPORT OF ROBERT WILLIAM MYLNE, ESQ., CONSULTING ENGINEER, 
TO THE COMMITTEE OF THE “RIVER WANDLE WATER COM- 


PANY.” 


GenTLEMEN.—At your request I proceeded to examine the line 
laid down by Mr. James Pinkerton for the proposed aqueduct from 
Mr. Watney’s mill, near Carshalton, upon the river Wandle, to the 
intended situation of the reservoir on Clapham common, tracing the 
line from the pian through the several enclosures. From what I ob- 
served, I have no doubt of the correctness of the survey, and con- 
sider it judiciously chosen, and presenting no engineering difficul- 
ties against carrying out the proposed works and aqueduct. 

I have also examined the estimate delivered, the prices of which 
are,in my opinion, sufficient for the execution of the work, the 
quantities haviag been calculated by your surveyor. 

The next and most material question to which I directed my at- 
tention, was the quality and quantity of the water afforded by the 
stream, and the injury likely to be done to the mill-power by the 
abstraction of any portion, 

The stream, it is well known, rises out of the chalk hills on the 
southern verge of the London basin, which afford many excellent 
springs in various situations in this neighbourhood. 

The highest springs which form this particular stream, rise in 
Carshalton purk, and are remarkable for the regularity of their 
supply. 
ne quantity has been so carefully examined, both by the late 
Mr. Telford, the Government engineer, in June 1833, and by the 
various mill-wrights who have been employed in erecting mills upon 
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the river (the power of each being regulated by the quantity and 
vertical pressure), that no doubt can exist of there being far more 
than sufficient for all the purposes required both by the millers 
and the company, if economy were exercised in its use, and the 
power properly applied. The quality also has been tested by the 
most experienced chemists, and found to be excellent and suitable 
for domestic purposes. 

The last and most essential point which suggests itself for con- 
sideration, is the way in which compensation shall be made to the 
mill-owners for the proposed interference with the water, and tor 
any depreciation of the capital invested by them in this river. 

From the fluctuating nature of their business, it rarely occupies 
the whole power capable of being exerted ; yet, from the circum- 
stance of the mils being employed in various ways, it constantly 
occurs that some one or other on the whole line are required to be 
in full work, although others are but partially employed; from 
which cause it is evident that a general compensation must be pro- 
vided, either by the substitution of a corresponding power with that 
abstracted, or by a cash payment. 

Against the latter mote there is this objection, that you may not 
only have to pay for the actual loss of power, but also for ali the 
real and imaginary injury which the trade of each mill might suffer, 
supposing them to be constantly in full work. 

‘The compensation might also be estimated in another way, by 
calculating the cost of erecting a steam-engine equal to the power 
to be abstracted, and by adding to that amount a sum of meney, 
the interest of which should be equal to the cost of the repairs and 
annual expenses for working the same in perpetuity ; but either 
of these would lead to much variety of opinion as to amount. 

From having made myself generally acquainted with the various 
wells that have been sunk both in England and France, and from 
the known geological strata in the neighbourhood of Carshalton, I 
am much inclined to recommend the substitution ot water abstracted 
from the earth, so far as it can be made available for the quantity 
to be taken from the river, and giving to each miler a smali engine 
for the purposes above mentioned, and cash payment, to cover the 
deficiencies (if any), in proportion to the calculated power of his 
mill; in this way you would avoid entering on the question of injury 
to trade, goodwill, &c. ’ 

The present plan does not extend suffciently far to allow of ex- 
ploring the chalk hills, which I have no doubt might be made to af- 
ford a much greater supply than they do at present. But by exe- 
cuting a deep well on the line of aqueduct near the corner of Mitcham 
common, a large supply of water might be obtained, which, raised to 
the surface, would find its way into the first mill head below the 
point where the Wandle water is proposed to be taken, and from 
thence through every other mill to the Thames. In this way com- 
pensation would be at once given to all; and should the above mode 
not prove quite adequate to the demand, the deficiency at the lower 
endat Wandsworth might be readily obtained by the erection of a 
steam-engine at the Thames side; and by throwmg up the water 
through pipes as high up the Wandle as would reach the head of 
the fourth mill above the Thames, it would command the four largest 
and most valuable upon the stream ; or, if it should be thought more 
desirable by the parties, a separate small engine might be erected at 
each mill, capable of raising into their respective mill heads the re- 
quired quantity. ' 

In this way every miller would possess the same available power 
which he now has, and at a moderate expense. 

The snuff, flour, and oil mills are the three principal trades now in 
operation ; the bleaching, washing, and calico printing having all 
suffered by the more improved methods of carrying on these trades 
in other parts of the kingdom. The quality of the water in the 
river is, therefore, of little consequence to the occupants on the 
stream. 

I need hardly add that the river Wandle, if once brought from 
Carshalton into the southern districts of London, will go far to super- 
sede the use of Thames water; and may state, without exaggera- 
tion, that the rapidly increasing population, and the late introduction 
of various trades into London, together with the improved cleanli- 
ness of the inhabitants, and the more liberal expenditure of the 
sewer rates in cleansing the habitations of the poorer districts, must 
ultimately tend to exclude it entirely from being used for domestic 

urposes. 
. his circumstance is sufficient o° itself to recommend your scheme 
to the attention of the public, and more particularly so to the in- 
habitants south of the Thames: limited as your profits are proposed 
to be, to the moderate rate of 10 per cent., with the ahditional 
guarantee that all further profits shall be devoted to the reduction of 
the water rate. 

In case it should be necessary to compensate to the full extent of 
the supply now afforded, the utmost annual expense in fuel in obtain- 





























ing it in the way proposed, would not exceed that of the existing 
companies, while the quality of the water being far superior, and the 
capital employed being materially reduced, from the present low 
price of iron, &c., are circumstances in every way favourable to the 
adoption of the present scheme. 
I have the honour to be, &c., 
Rozsert W. My yx. 
London, Dec. 26th, 1842, 





ON THE GEOLOGY OF EGYPT. 
BY LIEUT. NEWBOLD, F.R.S., OF THE MADRAS ARMY, 


Mr. Newsocp first describes the physical features ot Egypt, and 
2ndly, the formations ot which the country is composed. 

1. Physical Features.—After alluding to the natural boundaries of 
Egypt, —7 - the Mediterranean on the north, the Libyan desert 
on the west, the mountains of Nubia on the south, and the Red Sea, 
with the Isthmus of Suez, on the east, and stating that the area thus 
circumscribed comprises about 100,000 square iniles, the author shows 
that Egypt has three great physical divisions: 1. the mountainous 
‘egion extending between the Sea and the Nile; 2. the deserts 
ram — west of the Nile; and 3. the fertile valley of that river, with 
its delta. 

The mountainous region is naked and dreary in aspect, on account 
ot the deficiency of springs, rain, and dew; and it presents bare or 
sand-covered rocks, intersectea by deep ravines. The peculiarly ta- 
bular features of Central and part of Upper Egypt are due to the ho- 
1izontal stratification of the prevailing limestone, which supports the 
desert districts, and terminates near the banks of the Nile, from 
Esneh to Cairo, in mural ments. Between Kossier and Ghen- 
nah the aspect is rendered more varied and irregular by pinnacles 
and dome-sh: masses of plutonic or hypogene rocks. The deserts 
present a series of undulating plains somes studded with clusters 
ot low hills, and are covered chiefly with unproductive saline, often 
calcareous and gypseous sand, marl, and gravel. The Oases of the 
deserts and the mountainous region, Mr. Newbold regards simply as 
valleys, supplied with moisture either by springs or by the drainage- 
water ot the deserts, held up by the — clay constituting the 
subsoil. In a few cases the moisture, he thinks, may be due to per- 
colation from the Nile. The greatest altitude of the desert between 
Suez and Cairo is about 700 feet above the “ ocean;” and its general 
character between the Red Sea and the Nile is that of a flattish 
irregular plateau rising towards the centre and terminating in each 
direction in abrupt escarpments. The flat marshy districts between 
Suez and Pelusium are stated, on the authority of Laborde, to be 
twenty-four feet below the sea-level. 

The aspect of the valley and delta of the Nile varies with the sea- 
sons, presenting while the country is inundated a vast freshwater 
lake, studded with palm-shaded hamlets; and after the subsidence 
of the waters, exhibiting along the course of the river a line of bril- 
liant verdure winding through higher sterile tracts, When the 
grain has been gathered, the prospect consists of one monotonous 
brown, dusty plain, traversed by the sluggish Nile, The dip ot the 
country from the first cataract to the Mediterranean is, according to 
Mr. Wallace, only two inches in a mile; but the descent a little 
north of Assuan is seven inches, lessening however on approaching 
the delta, and the canal between the Nile and Alexandria, a distance 
of sixty miles, has not a single lock. 

From the horizontal stratification of the rocks composing the greater 
vart of pt, it is difficult, Mr. Newbold ae to trace any particu- 
ar lines of elevation. The mural cliffs which flank the valley of the 

Nile to the vicinity of Cairo, there deviate towards the east and west, 
und similar but less abrupt cliffs flank both shores of the Red Sea. 
‘This horizontal formation is traversed by valleys and rayines or wa- 
dis, having a north and south, and east and west direction, or which 
intersect each other at right angles, the most considerable being that 
of the Nile. 

In the eastern desert of Upper Egypt, Mr. NewDold traced these 
valleys to a north and south anticlinal line, caused by plutonic rocks 
which attain an altitude of 1000 feet above the sea-level; and their 
upheaval, he says, accounts for the intersecting systems of valleys, 
and illustrates forcibly the truth ot Mr. Llopkins’s observations on the 
laws of fracture. In the vicinity of the erupted rocks thesedimeatary 
strata exhibit considerable of disturbance, but as the distance 
increases the inclination ini proving, Mr. Newbold states, 
that the strata were elevated to their t position with no more 
force than was necessary to uce the fissures or valleys; and he 
adds, that in proportion as the horizontality is recovered, the fre- 
quency, depth, and extent of the fissures decrease. 

Some of the valleys, as that of Kossier, are considered to have 
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been widened by aqueous causes no longer in operation, and that 
of the Nile by the sull continued erosion of the river; while others, 
as the Bahr-bila Maieh, or waterless river, fand that which separates 
the petrified wood formation from the Mountain, to have been 
formed entirely Ly them, ‘Lhe surface of these valleys is covered, 
tor the greater part, with the detritus of the neighbouring rocks and 
of distantly transported rolled pebbles, which often rest on ledges 
and hills much above the gen¢éral drainage-level. In the valley of 
Kossier, near the Red Sea, the gravel consists principally of pebbles 
of plutonic and hypogene rock derived from the interior; but near 
the hills or to the westward of the parent rocks few of these pebbles 
are feund, proving, the author says, the eastwardly direction of the 
transporting currents, 

The natural drainage of the country is remarkably simple. The 
greater portion of the small quantity of rain which falls in Central 
and Upper Egypt is absorbed by the deserts and collected in natural 
basins like the Oases; the remainder is partly carried off by the 
great evaporation, and partly conducted to the Red Sea by transverse 
cracks on the eastern side of the anticlinal axis, or to the valley of 
the Nile by similar cracks on the western flank of that axis. The 
drainage ot the Libyan desert is also effected through the valley of 
the Nile. The amount of water which escapes by these means is, 
however, so small, that the Nile throughout the last 1350 miles, or 
about one-half of its course, does not receive what may be termed a 
single tributary. 

11. Formations.—The deposits of which Egypt consists, are ar- 
ranged by Mr. Newbold under the heads of, 1. hypegene rocks with 
argillaceuus schist, 2. breccia di verde, 3. lower sandstone, 4. marine 
limestone, 5. upper sandstone, 6. post-pliocene deposits, 7. drift, 
8. volcanic rocks, 9. alluvial accumulations, 10 sand-dritts, 

1. HHypogene Kocks,—These constitute a small portion of Egypt. 
Between the Red Sea and the Nile, Mr, Newbold observed them only 
in the latitude of Kossier (26° 8') resting against granite in highly 
inclined or curved strata, and forming an east and west zone 30 miles 
in breadth, He is of opinion that the same beds may probably range 
south by east, hypogene rocks appearing at Gebel Zerbara (lat. 
24° 30’). In anortherly direction they have beeu traced to the cata- 
racts, resting on “ granite.” 

Gneiss, with thin “ veins ” of marble, usually constitutes the low- 
est strata, which are overlaid conformably by micaceous, talcose, 
hornblende, and argillaceous schists and quartzite. Dykes or masses 
ot basalt, greenstone, porphyry, and serpentine are associated with 
the whole series. All the hypogene rocks assume a crystalline cha- 
racter near the granite or trap, the gneiss and hornblende schist be- 
coming garnetiterous and abounding in actynolite, both crystalized 
and compact; the talcose schist also passes into potstone and ne- 
phrite with iron pyrites, as at Mount Baram; the micaceous schists 
ut Gebel Zerbara yield emeralds, avanturine, hamatitic, and specu- 
Jar iron ore; and the clay-slate changes into basanite or flinty slate. 

2. Breccia di Verde.—'The argillaceous slate is overlaid conforma- 
bly, in lat. 26° 8’, by the celebrated breccia di verde. This rock 
presents thick-bedded strata, which become more horizontal on re- 
ceding from the granite, and is composed principally of angular and 
rounded fragments of greenstone, gneiss, porphyry, argillaceous and 
flinty slates, serpentine and marble, also sometimes of light n 
compact felspar and hypogene rocks, cemented by a slightie, eulease> 
ous paste of various shades of green and purplish red. No fossils have 
yet been noticed in the rock. The cliffs composed of this breccia 
rarely exceed 200 feet in height above the level of the desert. 

3. Lower Sandstone.—Above the breccia di verde occurs a sand- 
stone of apparently limited extent, and confined to the southern part 
of Egypt, passing thence into Nubia. It is displayed on both flanks 
of the anticlinal axis between Kossier and Ghennah, reposing near 
Bir Angiaise conformably on greenstone ; it is exposed also on the 
banks of the Nile, and, according to Lefevre, it ranges from a little 
south-west of Esneh (lat. about 26° 10‘) nearly to Syene or As. 
suan, 70 miles, where it is dislocated by the syenite, and near its 
junction with that rock inte a conglomerate and becomes 
tiferous ; it also, from the smallness of the fragments composing the 
breccia strata, and the altered crystalline structure of the mass near 
the plutonic rocks, often resembles certain porphyries, but the true 
nature of the rock is easily r nizable at a greater distance. 

This sandstone varies from a loose siliceous aggregate with a fels- 
pathic, calcareous or ferruginous cement, to a compact quartz rock ; 
and the pebbles in the interstratified breccia consist usually ot chert, 
flinty slate, agate or jasper. Associated with the sandstune are occa- 
sionally thin beds of green and purple clay, and amethystine quartz 
also traverse it, and copper as well as specular iron ore are stated to 
have been found in it near Hummamet. ‘This sandstone was exten- 
sively used by the ancients. The vocal Memnon and many of the 
sphyngee which line the dromos of the temple of Carnac consist of it. 


. Newbold hesitates to decide the geological position of the 
formation, though Ehrenberg considers it to be tho pepecnentative 
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¥ the Quader Sandstein, and Lefevre of the Keuper or Marnes 
risees. 

4. Marine Limestone.—The sandstone is overlaid conformably by 
a marine limestone, which covers the greater part of Egypt, from 
near Esneh to below Cairo, or from lat. 25° 10‘, to lat. 30° 2‘, and from 
the Red Sea to the Libyan desert, with the exception of the tracts 
occupied by plutonic and hypogene rocks near Syene, and in the 
centre of the Egyptian desert, constituting for the greater part the 
basis of both deserts. Mr. Newbold considers the limestone on the 
eastern shore of the upper part of the Red Sea, extending to the 
base of Sinai and far into the Arabian desert, to be also of the 
same age. ‘The dip is considerable as well as variable in the vicinity 
of the plutonic rocks; and there is scarcely any perceptible inclina- 
tion in the beds composing the banks of the Nile; the general bearing 
of the dip is, however, decidedly towards the north. 

The upper beds abound with Nummulites, and are generally hard 
and compact, but sometimes singularly honey-combed, apparently 
from the removal of the organic bodies. They are often siliceous, 
and considered, from effervescing slightly, to contain sometimes mag- 
nesia, The colour is buff or brown. 

The lower beds have a cretaceous aspect, and contain, near Thebes 
and Bir Anglaise, nodular as well as tabular layers of chert, which 
ure occasionally replaced by Egyptian jasper and agate, likewise in- 
numerablesmall siliceous or cherty spheroids surrounded with a band, 
und called by the Arabs Nuktah, or drops. These concretions are 
sometimes united in pairs, and often present various modifications of 
a spheroid. Ehrenberg has not been able to detect any traces of 
organic structure in them, but he has noticed fragments of granite 
and other rocks, The lower beds yield also layers of earthy and cry- 
stallized gypsum, chloride of soda, arragonite, large deposits of sta- 
lagmite or Kgyptian alabaster, near Tel el Amara (lat. 27° 43’) and in 
the Mokattem range, 8 hours from Benisuof; also in caverns fine 
stalactites, used in the arts. Among other mineral products, Mr. 
Newbold mentions sulphate of barytes, lead, crystallized sulphur, and 
nodules of carbonized vegetable matter. Insterstratified with these 
lower beds are greenish and pale brown marls, the softer portions of 
which are es in washing, and the harder as whetstones. The 
limestone was employed in constructing the earliest Egyptian mo- 
numents, 

According to Ehrenberg, the lower beds of this formation contain 
Infusoria and Foraminiferm found in the chalk of Europe; and to 
Lefevre, Echinites at Esneh similar to those of Malta, also speci- 
mens of Hippurites, Placuna, and Vulsella, and a fish near Cairo ; 
large Nautili, and numerous other testacea, with remains of crabs, 
fishes’ teeth and corallines, were collected by Mr. Newbold. The 
author refers also to Mr. Bowerbank’s observations that the Egyptian 
jaspers present no spongeous structure, but contain numerous Fora- 
ininiferse resembling those found in chalk flints, yet difficult to dis- 
tinguish from species obtained in the calcaire grossier. 

5. Upper Sandstone —This formation occurs in horizontally strati- 
fied hammocks and patches resting on the marine limestone; and it 
has been traced from the Mediterranean far into the Nubian, Libyan 
and Baydda deserts, and even into Abyssinia. The hummocks are 
considered to be the remains of once continuous strata. The sand- 
stone varies from a red, white or yellow compact rock to a loose 
quartzose grit, with a calcareous, felspathic or ferruginous cement, 
and associated with it is a conglomerate composed of quartz, chert 
and jasper, derived chiefly from the subjacent limestone ; also beds of 
variously coloured marls containing gypsum and salt, and in which 
the natron beds of Egypt are situated. 

Casts of marine shells were noticed by Mr. Newbold in the vici- 
nity of Wadi Ansari, and trunks with smaller fragments of silicified 
trees occur in many parts of the Egyptian and Libyan deserts, par- 
ticularly in the Suez desert, seven miles east by south from Cairo. 
This district, called the “ petrified forest,” is described in great de- 
tail. It consists of a sterile irregular plateau, which is considerably 
above the level of the Nile, lying on the slope of the Mokattem 
range, and it extends three and a half miles southwardly, and four 
miles eastwardly. Many of the trunks are scattered over the surface 
among rolled and angular tragments of dark grit, and pebbles of 
jasper, chert, quartz, and sharp fragments of silicified wood. 
The largest trunks occur in the greatest abundance on or near dark- 
coloured knolls, particularly towards the south-east portion of the 
area, where they lie like broken stems of a fallen forest, crossi 
each other at various angles; but the majority of the largest trees 
are directed towards the north-west. Two ot the greatest, measured 
by the author, were 48 and 61 feet in length, and 23 and 3 feet in 
diameter; but the lesser fragments are generally from 1 to 3 feet 
long, and 4 to \2 inches in diameter. Among the fractional trunks 


which lay broken transversely on the sand-hills, Mr. Newbold noticed 
many with the edges sharp, aud in nice adaptation, though the trag- 
ments were several feet apart. 


INSTITUTION OF CIVIL ENGINEERS. 


ADDRESS OF THE PRESIDENT TO THE ANNUAL GENERAL MEETING, 
JAN. 17, 1843. , 


Berore I resign this chair I have to perform the pleasing duty of 
thanking you for your attention to the Institution, which has enabled 
your Council to present to you the satisfactory Report that has just 
been read, and has rendered the discharge ot my duty so agreeable. 

I take advantage of the opportunity thus affurded me, tu refer to 
some points which may not be considered strictly within the scope 
of the Report of the Council. 

The Report has informed you of a considerable addition to the 
list of Honorary Members, by the election of several distinguished 
individuals. These have been elected, not on account of their rank 
alone, but because with rank, they hold, or have held, high stations, 
or have been placed in situations in which they have shown their 
desire to advance the sciences or arts connected with Civil Engi- 
neering ; or because they are themselves eminent as men of science 
and learning. None of them were proposed until they had, like all 
other candidates for election, expressed their desire to become 
Members ; and in — instances their wishes have been communi- 
cated in a manner highly complimentary to the Institution and to 
its objects. Indeed it is impossible that public men, who have held 
the highest offices, possessing only the tithe of the understanding of 
a Wellington, a Brougham, a Lyndhurst, ora Peel, can be indifferent 
to the growing importance of Engineering to the welfare of this 
country, or not aware that the greatness, 1 may perhaps be justified 
in saying, and even the existence of the nation, mainly depend on 
it. It has been said that the Steam Engine, rendered powerful and 
practicable by Watt, a the battles and gained the victories of 
the last great war: that by it the mines were drained, and the ores 
and coal raised, which, when applied to Arkwright’s and other im- 
provements, multiplied in eftect the power of the country, reducing 
the price of mechanical labour a hundred-fold, and enabling us to 
supply foreigners with our manufactures, fur which they returned us 
the sinews of war; and that, hence, notwithstanding an expense 
beyond all precedent, continued fur a quarter of a century, the 
country, even if the increaseto the National Debt were deducted, 
was richer as well as more powerful and more populous at the end 
than at the beginning of the war. In this there is much truth, but 
the effect being indirect is not so obvious. In the late Syrian and 
Chinese Wars, however, there could be nodoubt. In both cases the 
work was done chiefly by Steam Ships of War; and it could not 
have been done so quickly or so effectually in any other known way. 
The Steam Engine, therefore, may now be considered the great 

wer in war as well as in peace; and hence, in another light, the 
immense importance ot the objects of this Institution, when it 
appears that the long-boasted wooden walls of Old England will 
henceforth be comparatively inefficient without the co-operation of 
Steam. I do not mean by this to express any opinion of the justness 
or policy of the late wars—the most glorious part of them was, in 
my opinion, their termination. My object is to show why the lately 
elected Honorary Members have naturally been desirous of becoming 
so; why we have elected them, and why we may expect them to 
take an interest in our proceedings and our progress. 

But there are other considerations more co ial to our civil 
position in which the individuals who have not written and published 
scientific works are to be ed as worthy of the membership. 

Sir Robert Peel, now at the head of the government of this country, 
has not been unmindful that to the application, by his enterprising 
parent, of the discoveries of Watt and Arkwright, he owes the posi- 
tion which started him in public life. At the Public Meeting in 
1624, for erecting a monument to Watt, Sir Robert, then Mr. Secre- 
tary Peel, said “that he belonged to that very numerous class of 
persons who had dcrived a direct personal benefit from the import- 
ant discoveries of Watt, and he acknowledged with satisfaction and 

ride that he was one of those who derived all that they possess 
from the honest industry of others.” His connexion with us is 
therefore natural; and by evincing his desire to promote science 
and the useful as well as the fine arts, he has proved, and I am sure 
will continue to prove, himself a useful as well as an ornamental 


Member. 

The Duke of Wellington, in being, while in office, mainly instru- 
mental in recommending the means for proceeding with the Thames 
Tunnel, and for completing the approaches to London Bridge (one 
of the greatest metropolitan improvements), considered that he only 
did his duty ; but Sir Mark Isambard Brunel, and Mr. Jones (Chair- 
man of the London Bridge Committee), consider that to his Grace is 
mainly due the merit of these great works ; and that as Lord Warden 
of the Cinque Ports, he has always taken a lively interest in the works 
of Dover bour and other improvements upon the coast, [ can 

















bear witness,‘as well as to his knowledge of works of Civil Engi- 
neering, which he has lost no opportunity of cultivating. His Grace's 
reply to a question by me, as to how he came to know so much of 
the different plans of sluices for draining &c., was, that when with 
the Army in Holland and Belgium he had plenty of time to ride 
round the country and to examine them. 

The Duke of Buccleugh has, in being the liberal President of the 
College of Civil Engineers, shown his desire to advance the profession; 
and in the formation of Mines, Railways, Roads, Bridges, and Piers, 
upon his extensive estates, he gives the best practical illustration of 
his taste for works ot Engineering, and his wish to promote the 
objects of this Institution. 

Grey, as President of the Institute of British Architects, 
himself in taste an architect, and aware of the close connection be- 
tween Architecture and Engineering, has abundantly shown the in- 
terest he feels for our success and progress. 

The Hen oe ot Northampton, as President of the Royal Society, 
would have had sufficient passport for Membership, even if his zeal 
tor science, particularly geology, which we all agree with Dr. Buck- 
land to be intimately connected with our profession, were not known. 
At the last anniversary of the Royal Society, his Lordship, in pro- 
posing as a toast the success of this Institution, referred in very 
flattering terms to its importance and future pee. 

The Speaker of the House of Commons, Mr. Shaw Lefevre, has 
been a fellow-labourer with our Associate, Mr. Handley, in the ap- 
plication of Engineering to agriculture,—not oniy in the aoe of 
great districts, but in machinery of all kinds, from the steam plough 
downwards.—Our Member, Mr. Parkes, could fill up a long list of 
Mr. Shaw Lefevre’s exertions in thisway. As a Commissioner, ex- 
officio, of many of the most important public works, I have witnessed 
his attention to details which, unless he were fond of Engineering, 
he would not think of, even if he had more leisure than the onerous 
duties of Speaker of the House of Commons allow him, 

I might proceed to remark on the other recently elected Honorary 
Members, but they are so well known, and have, by their writings, 
shown themselves so qualified, that to do so would be an unnecessary 
occupation of your time. 

Having referred to the subject of our Steam Fleet, I may mention 
that, until the year 1835, there was no Chief Engineer and Inspector 
of Machinery for the Navy, and that Mr. Peter Ewart, who died 
during the last summer, first held that office. As he was not a mem- 
ber of the Institution, he is not noticed in the Report of the Coun- 
cil; but the situation he held, and his talents, will, I trust be con- 
sidered sufficient to make acceptable a short notice of some facts 
respecting him. 

Mr. Ewart was born on the 14th of May, 1767, at Troquaire Manse, 
in the county of Dumfries. His father, and two or three generations 

him, were cle en of the Church of Scotland. Peter was 
the youngest of a family of ten children (six sons and four daughters). 
The father’s care was divided between the duties of his parish, his 
private studies, and the early education of his family, which he 
superintended,—the result proves how successfully ; two of his sons 
having been well known as among the most eminent merchants in 
a anda third as envoy of this country, at the court of Ber- 
lin, where he died at the early age of 32 years. Atnine years of age, 
Peter was sent to the Dumfries parish day-school, where he had t: 
benefit of good masters, particularly of Dr. Dinwiddie, an excellent 
mathematical teacher. At this period his natural turn for mechan- 
ics showed itself. His hvurs of recreation were t in the shop of 
a watch and clock maker (named Crocket), which lay between the 
school and his home ; and so well did he profit by what he saw there, 
that at the age of twelve he had, from materials which he had col- 
lected, made and finished a clock that performed well, and was the 
most interesting piece of furniture in his bed-room. In his fifteenth 
ear he went to Edinburgh, and attended a course of lectures, pro- 
bly those of Professors Robison and Playfair, as these distin- 
guished philosophers were subsequently on the most intimate terms 
with Ewart. x 7 
John Rennie, the late eminent Engineer, had, a short time before 


this, business as a millwright in East Lothian, and on Ewart’s 
leaving Edinburgh, he was sent to Rennie. Ewart told me that he 
was Rennie’s first rentice; that Rennie had one journeyman ; 


and that one of the first jobs of the trio was the construction of a 
small water-mill (the Knows Mill,) upon Phantassie farm, for which 
a shed was lent by Rennie’s elder brother, George, who 
—_emra iculturist, as his brother John did as an en- 

ineer. He descri to me the scene that took place on the day 

is mill was started, when, inspired by the success of his first worh, 
his master foretold, to the astonishment of his journeyman and ap- 
prentice, his own future ess. By" 

The facts that the cele James Watt was about this time em- 
ployed in the erection of his steem-engine to work the Albion Mills, 
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which stood at the south-east angle of Blackfriars bridge, now Albion- 
place, that he applied to Professor Robison to recommend to him an 
reg wer well-educated mechanic, to superintend the mill-work, and 
that Robison fortunately vesmmapped | Rennie, the Lothian mill- 
wright, who had distinguished himself in his class, are well known, 
And here I would call the attention of my young triends to the il- 
lustration which Robison's recommendation, as well as Rennie’s 
success, affords, that a practical knowledge of millwrighting is one of 
the best, if not the very best, foundation for engineering. 

Soon after Rennie’s arrival in London, he sent for his apprentice 
Ewart to assist him in the erection of the mills, a proofof his opinion 
and his friendship. Ewart followed his master. How well he had 
calculated the expense of the journey, may be collected from the fact, 
that the last rage | he had was paid as toll for passing Blackfriars’ 
Bridge, to enable him to reach the mill. For four years, 1784 to 
1788, Ewart worked as a millwright at these mills, whens he was 
sent by Mr. Rennie to Soho, to construct a water-wheel for Mr. 
Boulton’s rolling-mill, and was afterwards taken into the service of 
Boulton, Watt, and Co., to erect their steam-engines. There he had 
ample scope for hig abilities, and the advantage of Watt as his 
friend ; this friendship terminated only with Watt's life, and was 
continued by the present Mr. Watt, whom I have often heard 
p> with the greatest respect of Ewart’s abilities and excellent 
qualities. 

In 1791, he was sent by Boulton and Watt to fix one of their engines 
upon the cloth-works of Benjamin Gott and Co., Leeds. Mr. Gott, 
who was then a young man, and became afterwards one of the most 
public-spirited and liberal, as well as greatest manufacturers, in this 
country, was just the person to appreciate Ewart’s qualities ; the en- 
gine superintendent became his triend, and that friendship remained 
firm and unchan for nearly half a century. 1 have heard Mr, Gott 
speak in the highest terms of Ewart. The following anecdote, told 
me by Mr. Gott, proves that others well able to judge entertained the 
same opinion: a gentleman speaking of Ewart at Mr. Gott's table, 
said he had met with but few better practical mechanics than Ewart. 
“You have been a tortunate man,” said Professor Playfair, who was 
of the party, “for I have never met with one,” 

In 1795 and 1796, he assisted the present Mr. Watt in planning the 
buildings and works of the Soho foundry, shortly after which, he 
quitted engineering as a profession, and became a manufacturer, first 
at Stockport, with Mr. Oldknow, then shortly after in Manchester, 
with Mr. G , and afterwards he took a cotton mill on his own ac 
count. His bias being always so much towards mechanics, it is not 
improbable that his idea was, that he could make t improvements 
in the cotton machinery, and that this led him to engage in the busi- 
ness of a manufacturer. 

Ewart remained in Manchester, in constant association with Dr. 
Dalton, Dr. Henry, Mr. Kennedy, and other eminent men, until 1835, 
when he was recommended by the present Mr, Watt to the Admiralty 
as a proper person to fill the situation which he held until the time 
of his decease, on the 15th September, 1842, then in his 76th year, 
His health had been delicate for some time ; but the immediate cause 
of his death was a blow from the end ot a chain, which broke when 
he was standing near it in the dock yard at Woolwich. Notwith- 
standing the long interval between his quitting the practice of En- 
gineering and his returning to it, and, notwithstanding his age (68 

wet) when he undertook the office, he gave, so far as I have ever 
we , at the Admiralty or elsewhere, great satisfaction. The pro- 
fessional nsibility, in his own department, of the steam ma- 
chinery of the British Navy, rested upon him, and how well he 
acquitted himself is proved by the results in China and Syria, and 
in almost every other quarter of the globe. 

Mr. Ewart’s change of employment for so long a period of his 
life, has caused his name and character to be less generally known 
than they deserved to be. Like Playfair, I may say that I never met 
with a man who had so general an acquaintance with engineers and 
mechanical men of his own time, as Ewart had, but he was not 
brought out, I have often him to record in some way 
great store of anecdotes and interesting facts, but my doing so was 
in vain. To write or even to speak on matters in which he had 
taken an active appeared = to him, and was never done 
when with more one or two fri His knowledge of machines, 
and particularly of the principles of the steam engine, was very inti- 
mate. His admiration ot Watt, and his practice at Soho, inclined him 
to view with some degree of icism any innovation in the engine, 
which he considered to have almost perfected by his great 
master ; and, for the public situation which held, prejudice 
was probably useful, for the war steamers in active service are not 
those in which new schemes should first be tri . 

Ewart was a warm and ering friend to merit. My friend, 
Mr. Hartley, engineer to the Liverpool considers that he 
owes his appointment chiefly to Ewart's exertions in his behalf, and 
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Ewart was ever afterwards ready to assist Mr. Hartley with his 
scientific opinion. Mr. Hartley is conscious of the advantage he de- 
rived from it, and considers that by Ewart’s death he has lost his 
best and ablest friend and counsellor. Sir Edward Parry (the comp- 
troller of steam machinery to the navy), in a note I have lately re- 
ceived from him, states, that “ after more than five years’ constant 
and intimate acquaintance with Mr, Ewart, he must declare that he 
never met with a man of sounder judgment, more amiable feelings, 
or stricter integrity of purpose; and that he felt he had, at bis de- 
cease, lost an esteemed friend, as well as a valuable coadjutor in the 
public service.’’ Sir Edward’s note then refers to the late results 
of the war in Syria, and still later in China, in which he says, “ the 
mighty power of steam played so decisive a part, that these wars, 
humanly speaking, may be said to have been entirely terminated by 
steam.” 

I will close this subject with an extract of a letter, dated in 1793, 


from Dr. Currie of Liverpool (the elegant biographer and editor of 


Burns), to Mr Wilberforce. The letter is given in the first volume 
of Wilberforce’s correspondence. It appears by the description, that 
at that time the distress of the cotton manufacturers was greater 
than even anything of recent date; that the workmen were ina 
starving state; and that Ewart, the partner of Oldknow, went to 
Liverpool to represent the extreme case, and endeavour to obtain 
tue attention of ministers through the members. He had a meeting 
with Dr, Currie, who writes thus to Wilberforce, in order to increase 
his attention to the statement of the case. 

(wart) is no common character; he was with Boulton and 
Watt as superintendent of machinery, and has an extraordinary 
degree of the most useful knowledge of every kind, and in a word 
is one of the first young men I ever knew. These qualities re- 
commended him to the notice of the manufacturers, among whom 
he exercised his profession of mechanic and engineer. He had 
offers of partnership from the first houses there, and was actually 
taken into the house of Mr. Oldknow (of Stockport), at that time the 
first establishment in Lancashire. Mr. Oldknow was the original 
fabricator of muslin in this country, and aman of first-rate cha- 
racter. 

Ifaving referred to the countenance received from distinguished 
noblemen, I must not omit also to say how proud I am of the com- 
munications and presents we have received from my excellent friend 
Mr. Cotton. Ewart was not more devoted to Watt than Cotton was 
to his late friend Huddart, whose portrait is, through Mr. Turner's 
kindoess, before me. Watt and Huddart were indeed kindred spirits. 
[ have often seen them together, and at the time and since I 
have often thought that never were two men better paired in person 
and bearing as wellas in mind, Mr, Cotton was the friend of both. 
being Governor of the Bank of England, and therefore filling the 
highest office in the greatest corporation in the world, he has given 
us very decided marks of the estimation in which he holds us. 
Following his friend Huddart in the march of mechanical im- 
vrovements, Mr, Cotton has invented a very beautiful machine 
for weighing gold coin; it is now used at the Bank, and from his 
uniform attention we may expect soon to have it brought under our 
notice. 4 . 

Among many engineering works of which this country is possessed, 
none has, during its execution, attracted so much public notice as 
the Thames Tunnel, and this even more in foreign countries than in 
England. In October 1842 the shield reached the shaft on the Mid- 
dlesex side ; and we may therefore congratulate Sir Mark Isambard 
Brunel on having, so far as the great engineering work goes, com- 
jleted the Tunnel, and accomplished the great wish of his heart. 
Vith the amazement with which foreigners consider the abstract 
notion of a tunnel under the Thames, we in this country of mines and 
tunnels do not sympathize. We know that if the Tunnel had been 
through the London clay or the chalk, there would have been little 
difliculty; but this was not the case: the strata were of the worst 
kind, often entirely silt and quicksand, which were forced through 
the smallest apertures. At these times the iron of the shield, little 
more than an inch in thickness, was the only division between the 
tuunel and the Thames. On three occasions this ever-watchful 
enemy succeeded. The second irruption, which took place on the 
lith of January, 1828, was the most serious, as then not only was 
the whole ‘Tunnel in possession of the Thames, but the shield, the 
invention of Brunel, aud by which alone so much could have been 
done, was, as if in revenge, seriously 1 at the invader, and 
the Tunnel was left nearly filled with mud. Nine-tenths of those 


who professed to know anything of the subject, then cqnsidered the 
case desperate, and the works were indeed abandoned until the year 
1836; but never, at least since the time of the Roman Engineers, 
who confined him to his present width by their artificial emban<- 
ments, had Father Thames so determined a General to oppose hin 
as Father Brunel. Armed with a new and more powerful shield, in 
design a master-piece of ingenuity and contrivance, and executed ‘n 
the best manner by Messrs. Rennie, the Engineer and his com- 
panions renewed the attack; and although twice afterwards beatca 
back and obliged to surrender possession, he has at last succeede 1, 
and may now, I think, bid defiance to the enemy. It was my duty, 
as the engineer consulted by the Treasury, to visit the works un 
several occasions, and [ can therefore certify to the difficulties and 
indomitable courage of our veteran Member, which never failed him, 
for the notes which he dispatched to four individuals (of whom I was 
one) on the occasion of irruptions, read as if he were rather pleased 
that the event had taken place ; as if he had gained a victory rather 
than suffered a defeat ; resembling in this respect the bulletins frem 
other great generals, who have not however always been so success 
ful in recovering their misfortunes. The difference might be that 
Sir Isambard had a Wellington, not to oppose, but to aid him. But, 
seriously, looking at the Thames Tunnel entirely in an engineering 
point of view, we cannot but be proud of the work, and pleased to 
have the opportunity of congratulating Sir Isambard Brunel on toe 
result of sixteen years (eight of which he spent on the spot) of haid 
mental and bodily labour. I know no other man who would have 
so worked, or if he had, could have so succeeded. France, his native 
country, has reason to be proud of him, as England, his adopted 
country, is. To Mr. Armstrong, Mr. i. K. Brunel, Mr. Beamish, 
and Mr. (now Professor) Gordon, and Mr. Page, who were succcs- 
sively the assistant engineers,'great credit is due; and Sir Isambard 
has always spoken with satisfaction of their services and of the per. 
severance and courage of the men, many of whom stood by him in 
his greatest need as if the merit were to be theirs. 

Having said thus much on the Tunnel, I am induced not to pass 
over unnoticed Professor Wheatstone’s application of electricity tor 
telegraphic and other purposes, considering it strictly within our 
province, not only from its nature, but its application to Railroads 
and similar purposes. And as respects utility (if there be use in 
despatch), we need have no apprehension on that account. ‘Lhe 
velocity ot Wheatstone’s messenger has reached a maximum, whicl: 
can be safely said of but few human things, and we ought to be 
satisfied, as we know that the speed is about 170,000 miles per second 
—that therefore a message could go to Bristol or Birmingham in 
one-fourteen hundredth of a second, or round the globe, if wires 
could be laid for its travelling upon, in one-eighth of a second. The 
messages upon the Blackwal! Railway, upon part of the Great 
Western Railway, and some other railways, are carried at this 
extraordinary rate. The bells in the House of Commons are ruayg 
by it, and its uses are extending. Its superiority for telegraphiny 
appears obvious. Professor Wheatstone informed me some ye rs 
since that by his machine for measuring the velocity he made 10 
millions of miles per minute. I had named 104 millions, being the 
velocity of light,—my opinion, erroneous perhaps, having long beon, 
that solar light is a modification of electricity, an hypothesis that 
seems to dispense with the necessity for the doctrine of latent light, 
which Professor Moser has introduced to account for his late eleg»nt 
discoveries ; but this is too wide a field to enter on now. My object 
is to express how much I think the profession and the country are 
indebted to my highly gifted friend, who has entered upon his 
important labours with a zeal worthy of the cause, and a success 
that holds out the hope of ample reward ; for I feel convinced, thet 
great as the recent discoveries in electricity or photography are, 
they are but an earnest of what is to come; that riches are to be 
extracted from these recently opened mines, of which we have net 
at present the most distant notion. Unfortunately, miners cannot 
work without tools, and they cannot always, from their own re- 
sources, command them. France has, by rewarding Daguerre, and 
giving, as far as she could give, his inventions as a free gift to the 
ag set a noble example. I have not heard that Wheatstone has 
had any public aid in prosecuting his researches; but with our own 
Honorary Member as Premier, we may depend that the Govern- 
ment of this great country will not be indifferent to a matter which 
involves so much of practical utility and at the same time natioual 


glory. 











